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NOW! Downhill metering! 
















FEATURES 


Leakproof 

No stuffing box 
No running seal 
No contamination 
No lubrication 


Accuracy within 
plus or minus 1% 


Easily dismantled 


LITERATURE 


For complete details write 
today for Bulletin 855! 
Milton Roy Company, 
Manufacturing Engineers, 
1300 East Mermaid Lane, 
Philadelphia 18, Pa. 


TELL US 
YOUR PROBLEM 


Milton Roy engineers will 
gladly analyze your opera- 
tion and advise you of the 
ways ‘“‘downhill metering”’ 
might be applied in solving 
your particular pumping 
problem. Write us today. 


In operation, the four-way 
valve admits fluid to one side 
of the pump chamber, forcing 
a slack diaphragm to displace 
fluid from the opposite Pump 
chamber. This procedure re- 
verses on the next cycle. The 
pacing valve can be operated 
manually, mechanically, elee- 
trically, or pneumatically, 
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SUCTION FROM 
STORAGE TANK 


DISCHARGE TO PROCESS 


Downhill metering (controlled 
volume pumping from higher to 
lower pressures) is now practical. 
The —AP pump uses a new concept 
in controlled volume pumping to 
meter clear fluids (liquids or gases) 
wherever suction pressure is at least 
5 psigreater thandischarge pressure. 


External power sources are often 
unnecessary since the —AP pump 
can use the potential energy of the 


Engineering representatives 
in the United States, Canada, 
Mexico, Europe, Asia, South 
America, and Africa. 


PuMmer CHAMOER 











fluid (stored either under pressure 
or in an elevated location). The 
basic leakproof diaphragm design 
(for both meter and pacing valve) 
and a wide selection of materials of 
construction make the —AP pump 


particularly adaptable to handle 
corrosive or hazardous fluids. For 
specification data, write for Bulletin 
855... to Milton Roy Co., 1300 E. 
Mermaid Lane, Phila. 18, Pa. 
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Tie Tel-O-Set transmit- 


ter is housed in a rugged, 
weather-resistant case, only 
614" by 1134" by 634". It 
is readily mounted in the 
field . . . on pipe, wall, or 
horizontal well. 


nterior view of the trans- 
mitter with cover removed 
shows the simple, sturdy 
force-balance mechanism. 
Span and zero adjust- 
ments are easily accessible 
. . . require no changes of 


parts. 
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Trends Predict 1956 To Be Best Year 


Combining the past progress of industrial instrumentation with the budgeted 
dollars for 1956 plant expense brings a picture of tremendous expansion for the 
coming year. The chemical and petroleum industries are examples of rapid 
progress in automatic processing. From tubs and batch process to continuous 
processing, to automatic process control, and now on the threshold of automation, 
these pioneers of instrumentation plan accelerated installation of automatic con- 
trol equipment. The skyrocketing use of electronics equipment shows no let- 
up. The rate of dollar expenditure for industrial and scientific instrumentation 
has been rapidly increasing each year — sharply rising in the last half of 
1955. Estimates predict over four billion dollars to be spent in 1956. 














































@ What are industry’s plans for 56? Department of Commerce year-end reports 
predict an increase of five per cent rise in public and private construction — up 
to the new record rate of 42 billion dollars a year. McGraw-Hill’s Department 
of Economics figures show that manufacturing industries plan to spend 30 per 
cent more for new plants and equipment in 1956 than in 55 — in the neighbor- 
hood of 12 billion dollars. They estimate that the control field will lead all 
others by 50 per cent in the growth of gross national product which is expected 
to total 440 billion dollars in 1960. Large users of instruments and controls plan 
increased plant expenditures for 1956. Typical industries: chemical — up 
34 per cent to $1,383 million; paper — 30 per cent to $640 million; transporta- 
tion, mostly aircraft — up 14 per cent to $319 million and petroleum refining 
— up 14 per cent to $825 million. 





@ Continued peak production of industry in general for the first six months of 1956 
is reflected by government reports. Steel production up to new record with 
increased facilities, chemical sales to continue at the rate of 23.3 billion dollars, 
electronics to increase to 60 billion dollars and auto production will continue 
high. While many small new instrument and control companies will be born 
in 1956 the industry in general plans relatively small expansion of its production 
facilities. It appears that users plan to buy more instruments and controls in 
1956 than the manufacturers have facilities to make. There is little doubt that 
industry is accepting instrumentation and automatic control with open arms. 

rdy On the other hand, many experts are saying that instrument manufacturers 

are not keeping up with the user requirements from the standpoint of new 


& % 


3m. : ; coe : : : 
“: products, improved design, application service. To the supervisor, engineer, 
‘ble research man, and technician in the user market who live daily with measure- 


ment and control problems these facts bring mixed feeling. .They are glad that 
s of management is more cognizant of the advantages of instrumentation. On the 
other hand, they have added responsibility to clearly define their measurement 
and control problems and work closely with instrument manufacturers in select- 
ing and applying equipment. 


q All in all, 1956 looks to be a very profitable, educational and progressive year 
for both the user and manufacturer of instruments and control equipment. 
Charles W. Covey 

Editor 











Natural Gasoline Plant 


Instrumentation 


by E. E. Kleir* 


e Calling on his wide experience in the petroleum 
industry the author reviews the evaluation of gas- 
oline plant instrumentation, details the measurement 
and control problems of typical absorption units, 
distillation sections, fractional sections, compressors 
and protective devices. Recent developments in in- 
strument applications and the status of force balance 
transmitters and electronic controllers are covered. 
This is the first in a series of three articles. 


ORLD WAR II produced a phenomenal increase in the 

use of (liquefied petroleum gas). Where previous 
markets had been largely for domestic fuel and gasoline 
blending stock, LPG began to assume importance as a main 
intermediate in a variety of petro-chemical processes. 
Figure 2 is a partial list of chemical products derived from 
LPG. 


The economic importance of LPG production compared 
with the refinery counterpart, LRG (liquefied refinery gas) 
is shown in Figure 3. It is apparent how the natural gaso- 
line industry outstrips the other field in the production of 
valuable hydrocarbons. To indicate the scope of the LPG 
industry, in mid-1955 there were in operation in the con- 
tinental United States 488 natural gasoline plants and 43 
recycle plants. 


Except for the larger recycle plants, operated jointly by 
several participating companies, the investment in the 
average gasoline plant is low. Although natural gasoline 
processes resemble those in the average refinery gas plant, 
the initial investment differs. The average gasoline plant 
must be amortized faster than the refinery gas plant. The 
economic justification of the average gasoline plant is de- 
termined principally by the predicted gas reserve of a field. 
This is based on field reservoir study, anticipated new gas 
sources within economic pipe line distance, and whether 
the gas reservoir lends itself to the reinjection of the 
stripped residue. Other factors are steam and power costs 
and the availability of cooling water. In many cases the 
selection of heavy equipment like boilers, towers, compres- 
sors and heat exchangers is made from the standpoint of 
future salvage value. 





*Gulf Coast Regional Engineer, The Foxboro Company, 2518 South 
Boulevard, Houston 6, Texas. 
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canopy. 


Instrumentation and Control Board Evolution 


As a matter of historical interest Figures 4 and 5 show 
some early controllers which were the forerunners of one 
of the key instruments in today’s industrial processes; the 
flow recorder controller. These controllers had less than 
3% proportional band; wide adjustable proportional bands 
and automatic reset were unknown at the time. These it 


struments were first applied as volume controllers for’ 


repressuring oil wells which had ceased flush production 
The control valves were disc poppet type with unfavorable 
characteristic for flow control as judged by present stané- 
ards. 


To reduce measurement cycling, certain orifices were 
used such as pinhole gaskets and volume chambers at the 
controller output. Occasionally the pipe stanchion itself 
was the volume chamber, as shown in Figure 5. The 
capacity of the stanchion was connected to the air line from 
the controller to its valve, and the stanchion was filled wit 
kerosene. The oil was then drained through a petcock @ 
the bottom of the stanchion until a volumetric capacity wa 
established which eliminated the measurement cycle. 


Early gasoline plant instrumentation was primitive by) 
today’s standards; just a few simple direct connected It 
struments, mounted out in the open at the point of measure) 
ment on the equipment. As the complexity of plant oper) 
tion increased, instruments were added and the local group) 
ings grew more congested. During inclement weather it 
was disagreeable and inefficient for an operator to stané 
by during an upset and coax along controllers or even Pe) 
form the chores of changing charts, winding chart drives 
and inking pens. 


As equipment like pumps and compressors were housel 
in buildings, the trend was to a central instrument contr 
board as shown in Figure 6. To reduce initial building 
cost the board was housed at one end of the pump bul 


ISA Journ 








: %. 
Fig. 1 Outdoor refining panel board with overhead weather protection | 
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E THANE PROPANE BUTANE 

ETHYLENE PROPYLENE BUTYLENE 
ETHYL ALCOHOL ALDEHYDES ISOPROPYL ALCOHOLS ALDEHYDES BUTADIENE 
ETHYLENE OXIDE ALCOHOLS DETERGENTS ALCOHOLS BUTYL R 
STYRENE ACIDS ACIDS RUBBE 
ETHYL CHLORIDE SECONDARY 
ETHYLENE DICHLORIDE UCOROL 
POLYETHYLENE 
DIETHYLENE GLYCOL 
Fig. 2 Partial list of chemicals derived from LPG. 
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Fig. 3 Comparison of LPG production in U. S. with its refinery counter- 
part LRG (liquid refinery gas). 


ing. The instrument continued to be directly connected, 
but in many cases the distances between the instruments 
and the points of measurement were really too great for 
entirely satisfactory results. Too much attention was 
necessary to keep them in operation. 


The introduction of pneumatic transmission offered a 
solution to the vexing problem of direct measurement over 
long distances. With such a system, accurate measurement 
is made at the required location in the plant and a pneu- 
matic signal proportional to the measurement value is 
transmitted, up to 1000 feet, to a measurement receiver- 
controller on the central control board. 


Lately there is a trend in the larger plants to compromise 
between central and local instrument grouping using pneu- 
matic transmission on temperature and flow. Each in- 
strument group is associated with some part of the process 
such as absorbers, reabsorbers and stills. To a large extent 
it was the desire on the part of management to encourage 
regular operator patrol of plant equipment such as flash 
tanks, scrubbers, feed drums and liquid levels. Where 
pressures of the order of 1500 psi to 2000 psi are employed, 
as in the absorber section of modern recycle plants, this 
Supervision becomes important. 


To afford some protection during wet weather, outdoor 
panels are provided with an overhead canopy, as shown in 
Figure 1. The instruments associated with the frac- 
tionation processes are usually mounted on inside panels. 
More supervision is required for this part of the process 


because it produces the final key products, and upsets are 
critical, 


P bs logical question is why not have all instruments on 
entral panel and still Stay within space requirements by 


using small 
ere Surface area instruments? The answer appears 
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Fig. 4 A bank of early flow recorder controllers used on oil wells. 


Fig. 5 Close-up of two recorder controllers with pipe stanchion output 
volume chambers. 





Fig. 6 One of first central instrument control boards. 








Over-All Process 

LPG is derived chiefly from three sources: (a) gasoline 
plants recovering hydrocarbons from formation gas 
separated from crude oil at the well had, (b) recycle plants 
recovering hydrocarbons from gas-distillate wells with the 
stripped residue injected into the field reservoir to pick up 
additional wet fractions, (c) refineries, where it is re- 
covered from tail gases and termed LRG. 


In the early days many of these volatile fractions es- 
caped from the crude oil en route to the refinery or were 
burned in the formation gas at the well head, therefore 
gasoline plants were built near the source of supply. 


One method of recovering LPG is by compression, how- 
ever, the most common method is liquid absorption. There 
are innumerable absorption type natural gasoline processes, 
and at the risk of over-simplifying, the following flow 
sheets represent key sections typical of recycle plants. 
With the exception of operating at higher pressures they 
are identical with those in the average gasoline plant. 
For brevity, some key equipment such as boilers, refrigera- 
tion system, oil fired heater, recompressors and gasoline 
stabilizer is omitted. 


Absorption Section 
The purpose of the absorption section is to extract the 


desirable hydrocarbons, propane and heavier, from the 
inlet gas, and reject the lighter fractions of methane and 
ethane. Typical gas entry to the absorption section is 
shown in Figure 7. 


High pressure field gas at 1800 psi passes through gas 
coolers in the cooling tower base to the high pressure scrub- 
ber in which the pressure is controlled at 1500 psi. There 
are three streams from the scrubber; distillate and water 
from the bottom and rich gas overhead to the dehydrators. 


Where the field gas is predominantly sour, the gas de- 
hydrator is preceded by an amine unit, not shown in the 
diagram, for removing the hydrogen sulfide to protect 


=? = i 


subsequent equipment against corrosion and increase the 
sales value of the residue gas. 


The flow diagram shown in Figure 8 is typical of many 
recycle plants for high propane recovery The rich gas 
from the dehydrators passes through the chiller and enters 
the bottom of the high pressure absorber where it flows Up- 
ward, countercurrent to the controlled rate of flow of 
chilled lean oil entering at the top. The high pressure 
absorber is the Key operation in the unit Some of the 
factors affecting absorber efficiency are, ratio of lean 9jj 
to rich gas, oil and gas temperature, type of absorption 
oil used, and absorber pressure. 


The rate of flow of rich gas to the absorber is Measured 
ahead of the chiller; the rate of flow of absorber residue 
overhead gas is measured ahead of the scrubber, which igs a 
second flow measurement of the same stream. The dif. 
ference between the two measurements is the quantity of 
hydrocarbons absorbed, and the figure is used in establish. 
ing an absorber material balance. 





Fig. 7 Schematic diagram cf gas flow through typical absorption section. 


Fig. 8 Schematic diagram of recycle plant for high propane recovery. 
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Gas from the residue scrubber splits two ways; one 
stream goes to the recycle compressors, not shown, for re- 
injection to the field reservoir. The suction pressure to the 
recycle compressors is usually controlled as shown. The 
other stream goes to the pipe line under controlled rate of 


flow. 

The dissolved hydrocarbons in the rich oil from the bot- 
tom of the absorber must be separated. With the desirable 
fractions, the rich oil also carries large quantities of 
methane and ethane, which must be released without losing 
the desirable fractions. Subsequent fractionation is at- 
tained at much lower pressures by a series of flash tanks 
with pressure in each stage approximately one-half of the 


previous pressure. 

The oil entrained in the overhead gas from the absorber 
is drawn from the bottom of the scrubber, under liquid 
level control. It combines with the rich oil flowing from 
the bottom of the high pressure absorber, under liquid level 
control and enters the first stage flash tank. The pressure 
is controlled in this tank at 800 psi by the release of flash 
vapors consisting principally of methane with some ethane. 
The flow recorder in the vapor relief line is essential as a 
check on the absorber operation; any unusual changes in 
the rate of flow of relief vapor indicates an upset in the 
absorber. 

The rich oil is drawn from the bottom of the first stage 
flash tank under liquid level control and enters the second 
stage flash tank, where the pressure is controlled at 400 psi 
and the relief vapor flow recorded with instruments similar 
to those on the first stage. The combined vapors from the 
first two flash tanks go to the high pressure reabsorber 
where the operation is similar to the high pressure absorb- 
er; residue gas from the scrubber goes to the recycle com- 
pressors or to sales in one direction and to the plant fuel 
make-up in the other direction. 

The rich oil is drawn from the second stage flash tank 
under liquid level control and enters the third stage tank 
in which the pressure is controlled at 250 psi, and the 
relief vapor flow is recorded with instruments similar to 
those on the first and second stages. The vapors from the 
third stage tank enter the low pressure reabsorber and the 
overhead residue gas goes to plant fuel. 

The rich oil from the third stage flash tank combines 
with that from the low pressure reabsorber as rich oil 
charge to the distillation section. To minimize upsets in 
the distillation section which may be caused by variations 
in rich oil flows, the flow controllers in each line are 
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pneumatically set from the respective level controller on 
the third stage flash tank and the bottom of the low pres- 
sure reabsorber. 


In addition to high pressure field gas there is invariably 
a source of low pressure gas which in Figure 7 is shown 
entering the same type of scrubber as the high pressure in- 
let scrubber. The pressure is controlled at 300 psi by 
controlling the speed of the gas engine driven compressor. 
The discharges from each stage of the compressor are inter- 
and after-cooled in atmospheric sections at the cooling 
tower base. For brevity, the interstage scrubber is not 
shown. The gas from the compressor discharge scrubber, 
combines with the rich gas from the high pressure inlet 
scrubber ahead of the dehydrators. 


The distillate drawn from the compressor discharge 
scrubber under liquid level control combines with the dis- 
tillate from the high pressure inlet scrubber under level 
control and enters another series of flash tanks as shown 
in Figure 8. The liquid level controller on the 250 psi 
flash tank in this series pneumatically sets a flow control- 
ler in the distillate line to the heater in order to assist in 
stabilizing the temperature control of distillate leaving the 
heater. The distillate stream then enters the distillate 
fractionator where the overhead product is gasoline to the 
stabilizer, not shown in this diagram. The temperature of 
the overhead vapors from the distillate fractionator is con- 
trolled from the reflux and the pressure in the fractionator 
is controlled by controlling the vapors from the reflux 
accumulator. It is frequently desirable to include a hot oil 
reheater or reboiler in the system. This is usually heated 
from a separate source. The bottom product from the dis- 
tillate fractionator exchanges heat with feed to the dis- 
tillate fractionator on its way to storage. 


Although this absorption flow sheet is typical of many 
recycle plants operating today, it does not represent plants 
of more recent design in which the system of flash tanks 
and the high and low pressure reabsorbers are eliminated. 
Instead, the high pressure absorber sometimes flashes 
directly into a low pressure absorber, then through a single 
flash tank and into a rich oil demethanizer. Residue from 
the high pressure absorber is recycle gas to reservoir re- 
injection. Low pressure absorber residue is pipe line 
sales. Residue from the demethanizer is plant fuel and 
oil from the demethanizer bottom is rich oil to the dis- 
tillation section. 


(To be Continued in February) 
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Typical Over-All Costs of 
Pneumatic Control Systems 


By E. A. Adler 
Instrument Engineer 
United Engineers & Constructors Inc. 


e Actual cost figures covering six typical process industry construe. 
tion jobs show that “over-all” instrument expenditures varied from 
6 to 12 per cent of manufacturing equipment costs. 


The purchase 


price for instruments and accessories averaged less than half the total 


cost of the complete instrument system. 


Electric power plant instru. 


ments costs run 2 or 3 per cent of total because of higher equipment 
cost and required design. 


HE DETERMINATION of the “over-all cost” of instru- 

mentation installed for a given project is not obvious 
in the job records. It is certainly not simply the purchase 
price of a collection of “little black boxes” and their asso- 
ciated hardware. Even the most casual reflection brings 
to mind several other charges for material and services. 
Reimbursement is anticipated for salaries paid to instru- 
ment engineers, draftsmen and erection craftsmen. The 
cost of providing support, protection and housing for in- 
struments and components adds to the total. Not to be 
overlooked is a proportionate share of the “General Items” 
or indirect charges. Under this heading are included the 
charges for overhead, supervision, temporary facilities, 
profits, rental of equipment and the like. 


Many considerations influence the expenditure for in- 
strumentation. An appreciation of this background will aid 
in evaluating final total cost figures. 


Soon after a new project has been initiated, a philosophy 
of instrumentation is decided upon which will describe 
rather generally the over-all concept. Characteristics are 
agreed upon which deal with direct-connected or remote 
transmission iypes, the control medium, location and types 
of panel boards, materials of construction and budget limi- 
tations. It is often possible at this time to select specific 
types, models and preferred manufacturers. The existence 
of plant standards and past performance data often predi- 
cates such selection. 


As process design advances, a continuing effort is begun 
to evaluate environmental conditions affecting instrument 
selection and application. An objective analysis of process 
controllability, ambient effects, the existence of explosive 
and fire hazards, atmospheric and process corrosion, etc., 
may revise original concepts. 


After a plant has been erected and operating status es- 
tablished, and all outstanding obligations are paid, the job 
is considered complete. Final accounting in a pre-estab- 
lished form is submitted to the owner. It is this final 
accounting record which becomes the official source of all 
cost data. Unfortunately, systems in general use do not 
contain a specific breakdown of all instrumentation items 
required to arrive at an accurate over-all cost total. 


The most readily obtainable cost is that of purchased 
equipment. Difficulties may occur here if sub-contracts 
have been let on a furnished material and labor basis. 
However, this normally involves only minor items and does 
not introduce the risk of a large error. 


Presented at the Philadelphia Section ISA Symposium on “Automatic 
Control! Loops—tElectronic or Pneumatic’? October 28-29, 1955. 
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Labor cost for the installation of instrument components 
independent of process pipe and equipment is a separate 
account item. 
in or on pipe, and process equipment, are absorbed in 
general piping and erection accounts. The only recourse in 
obtaining installation costs for such items is to estimate 
them based on experience. 
wiring is lumped in a general plant-wide account and 
specific costs must be estimated. 


It is considered essential to also include the cost of the 
pneumatic air supply system. There is, perhaps, some 
justification for calling this a utility item and omitting 
such costs as are applicable to instrumentation. For the 
purpose of this report, however, the complete cost and 
installation charges for air compressors, including acces- 
sories, air receiver and air dehumidifiers, together with 
the associated piping system, will be included. 


A charge for which a more than normal latitude must 
be allowed is the share of the indirect charges “General 
Items” assignable to instrumentation. Here, again, an 
estimate based on experience and an honest valuation of 
this pro-rata share is the only available method. 


Several projects have been selected for analysis which | 
differ one from the other in practically every characteristic. - 


They were constructed in widely separated geographical 
locations in the United States. The products they were 
designed to produce, as well as the raw material processed, 


bear no resemblance to that of any of the other plants 
Although pneumatic control was used throughout, the it 


strumentation systems differ widely in character. It is 
intended that this choice will present a more varied per 
spective to the subject. 


The examples which follow attempt to present as realisti¢ 
an accounting as possible of actual costs for the several 
instrumentation systems described. 
charges are indicated as “estimated” values, it is hoped that 
they will be accepted as an equitable distribution of ae 
costs. 


The first project to be described illustrates a typical it 


stallation utilizing full-size cased instruments with integral | 
control mechanisms, standard sectional and centrally 
located panel boards, pneumatic transmission and on-the © 
job fabricated tubing supports with single tubing runs. 


The project was a 1951 plant expansion located in tht 
Southwest United States. Units were designed and com 
structed to manufacture anhydrous hydrochloric acid, viny! 
chloride monomer, and ethylene dichloride. A moderalt 
tonnage of refrigeration was also included. 
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Just under 200 recording, indicating, and controlling in- 
struments were mounted on approximately 85 feet of panel 
poard. Seventy-five per cent of these were controllers 
while fifty-six per cent were pneumatic receivers. The 
transmitters were of the force balance type for pressure 
and differential pressure, rotameters for some flows, and 
a displacement type for level. In addition to these standard 
items, there were product quality analysis instruments, ex- 
plosive mixture monitors, density measuring devices, as 
well as a number of somewhat special applications. More 
than 180 automatic control valves of various types were re- 
quired. Positioners were installed on thirty per cent of 
these. The corrosive nature of many of the process fluids 
required careful selection of materials of construction and 


types of equipment. 


Approximately 80,000 feet of %” O.D. copper tubing was 
erected mostly on overhead brackets, transversely sup- 
ported, and clamped every eighteen inches with an arrange- 
ment to provide spacing between tubes, and insulation be- 
tween tubes and steel clamps. The instrumentation as in- 
stalled conformed to established plant standards and prac- 
tice and proved to be capable of the expected performance. 
Start-up difficulties requiring modification and adjustment 
were gratifyingly minor. 

An analysis of the records yields the following costs: 


Total cost of instruments, including panels...... $190,000.00 
Installation labor (panel mounted items)........ 6,000.00 


Instrument piping—material .................... 35,900.00 
Instrument piping—labor ....................... 93,700.00 
Estimated—Pipe and vessel mounted devices—labor...... 9,000.00 
Estimated—Electrical wiring—labor .................... 18,000.00 
Estimated—Pro-rata of indirect charges ................ 60,000.00 


io 6 wes hile. ai sivk m'oip ib & Kl ue $412,600.00 
Instrument air supply was available from process 
air compressors. 
eee Oe ree $ 2,000.00 


Estimated Grand Total .......... $414,600.00 


Where the total cost of manufacturing equipment and 
buildings amounted to $2,600,000.00, the instrumentation 
costs represent approximately sixteen per cent of this 
amount. 


The second illustration concerns a project for manufac- 
turing a basic heavy chemical product which was con- 
structed on the West Coast during 1953. Corrosion re- 
sistant materials for handling high concentration alkalies 
was a necessity. The types of instruments used were 
standard full size cases directly connected and mounted on 
self-supporting cubicles. These cubicles were erected in 
the process areas near the equipment whose variables were 
being measured and controlled. A small number of remote 
transmitters were used. Piping and wiring runs were, 
therefore, comparatively short. The following tabulation 
was extracted from the accounting records. It will illus- 


po the type of cost breakdown which is normally avail- 
able. 


Because of the competitive market for the product this 
plant was to produce, every economy was practiced in de- 
sign and construction. 


Total cost of instrumcnts............. 101,9 
lee... SS 
Installation material ............................ 1,070.00 
Instrument piping labor ........................ 23,480.00 
_ Instrument ee eee 8,024.00 
enent — compressors and accessories, in- 
ng controls, wiring, piping, and painting.... 17,652.00 
Installation labor for eee 5,156.00 
Total Instrumentation Items..... $170,413.00 


casemate 


* . . : 

ply capacity provided for genera] plant use. 

he wt — the over-all cost figure, amounts should be added to cover 

portion of + og mounted equipment, electrical wiring, and a pro-rata 
of the indirect costs. They are estimated to be: 


Goneval piping cost apportionment...... $ 2,400.00 
Etectetcal wiring apportionment ........ 9,000.00 
ndirect costs apportionment ........... 35,000.00 


“a $ 46,400.00 
The Estimated Grand Total for instrumentation then 
IE MOMGS S's :4:04 645.6 0h 6 acl e Chw ent bee eee’ ad $216,813.00 


is Halpin total cost for manufacturing equipment and buildings 


and instrumentati 
twelve Percent of this a ation would represent approximately 


The third project to be described is a plant expansion re- 
Facilities were designed 
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and constructed to complement the existing plant, increase 
production and supplement the variety of its finished 
products. The basic raw material is a solid of sand-like 
consistency. Final products were a variety of highly re- 
fined pigments. 


Processing equipment included facilities for acid treat- 
ing, mixing, classifying, filtering, drying, pulverizing, and 
micronizing, to name some. Instruments were mounted on 
standard panels local to the unit processes they served. 


In excess of four hundred separate instrument items 
were installed. The instruments selected were a variety 
of types. Force balance transmitters, directly connected 
pressure, temperature and flow-metering instruments pre- 
dominated. The corrosive nature of the material handled 
required special selection of control valve types, level in- 
struments and some flow instruments. Special applications 
involved the use of instruments for the measurement and 
control of such variables as torque, rotational speed, 
kumidity, conductivity, solids, levels and the like. Also 
included to monitor the safety of the process was an alarm 
and annunciator system throughout the plant. 


Instruments connecting lines installed included 10,000 
feet of polyethylene covered copper tube, 8,000 feet of 
sheathed copper multi-tube and 1,500 feet of bare copper 
tube. 4” O.D. tube predominated while some %” and %” 
O.D. was used. 


The following is a resume of the expenditures: 
Te ee SEED Snes ccsicdecedestvecvenvacd $ 96,200.00 
I is cd cenins bbe 96) ews ano wakek 
Instrumentation piping materials ............... 
Instrumentation piping labor ................... 45,000.00 
Estimated — Pro-rata charges for instrumentation in 


ee Ll”, ae ee 600.00 
Estimated — Electrical wiring applying to instrumen- 

CN, vidas. g niece heube neds ks th ee eeeeev awn endéet 6.000.060 

Instrument air compressor and system........... 11,500.00 

Instrument air compressor and system installation 3,000.00 


NOTE: The last two items contain an estimated factor for instrument 
air supply piping and labor. 


Estimated total direct instrumentation costs...... $194,800.00 
An estimated portion of the indirect General Items 

applicable to Instrumentation adds ............. $ 40,000.00 
ee er er Ty Pe $234,000.00 


The cost for manufacturing equipment was approximately 
$3,987,000.00, the resulting percentage of this total for in- 
strumentation is less than six per cent. 


The fourth project differs from the other three discussed 
in several interesting aspects. The process was new and 
unique, conceived in the laboratory and, omitting the pilot 
plant step, was placed directly into design. A completely 
integrated plant was designed and constructed on farm 
land. 


The processes were designed to produce plastic inter- 
mediate materials. These are used in the manufacture of 
a great variety of products such as dyes for textiles, ink 
and film, accelerators used in the manufacture of rubber, 
an aid in producing sulfa drugs and resins, plastics, rust 
inhibitors, weed killers, and disinfectants. Instrumenta- 
tion contributed substantially in maintaining high product 
purity and designed capacity. 


Instrumentation had to be functionally justifiable in 
every respect. Beginning with an early decision to employ 
graphic delineation of the processes to aid in training 
operating personnel, an over-all instrumentation philosophy 
was readily established. Miniature instruments for panel 
mounting with pneumatic transmission and control were 
selected. Standardization of types for the various classes 
of service resulted in maximum interchangeability. 


Recorders predominated, while indicators were used only 
to indicate levels within operating vessel symbols. A few 
dial-type receivers were added to indicate pressure and 
temperature of service and feed lines. Remote reading 
multi-tank level indicating panels were installed adjacent 
to the graphic panels. Toggle valves were identified with 
the product tanks shown on the panels. A common large 
scale indicating receiver would show the operator the level 

















in any of these tanks by depressing the proper toggle. Each 
of these tanks was equipped with a one to one pneumatic 
diaphragm-type pressure transmitter. 


The transmission and control signal lines were all 
armored copper multi-tube. 30,000 feet of equivalent single 
tube length in twelve, eight and four tube arrangements 
were used. These “cables” were installed in unbroken 
runs from the various panel boards to terminal boxes 
located at collection and distribution points. Single tube 
was used only to make final short-run connections to trans- 
mitters and controlled devices. The over-all appearance of 
this installation resembled a flexible armored wiring in- 
stallation. Support for these “cables” was accomplished by 
attaching to piping support racks or directly to the struc- 
ture. 


The air-supply distribution system was hard copper tube 
with sweat-soldered fittings. Two-inch main line piping 
branched down to 1%”, 1”, 4%”, and %” take-off branches. 
Two air compressors were installed where only one was 
required to maintain the load. The other was a full capac- 
ity standby intermittently used for plant air. A dual- 
tower, fully automatic steam regenerated, instrument air 
dehumidifier was provided. 


Many of the materials and products were of a very ex- 
plosive nature. Explosion-proof construction, including 
pneumatic chart drives and some sixty monitoring alarm 
devices were installed in the interest of safety. 


Approximately four hundred and thirty major instrument 
items were installed. These included 150 transmitters, 75 
controllers, 100 recorders, 90 control valves, 11 potentiome- 
ters and 4 quality measuring instrument systems. 


Items chargeable to instrumentation are listed below: 
Total instruments, including connecting tubing, 
panel boards, housing, and a plant-wide communi- 
EE tt LS ee $233,184.00 
Total instrument installation labor, not including 


TIE, WE hs bs choc ccecédicccccccces 80,790.00 

Air compressors and accessories ................ 6,666.00 
Erection labor—compressors and air supply, piping 

Silanes sie wk chip ac ks seey se 14,930.00 

Estimate for electrical labor and material....... 20,000.00 

|S A OR $345,570.00 

Estimated — proportionate ee of the Indirect Items ..$ 75,000.00 

Estimated Total for Instrumentation ................... $420,570.00 


Total manufacturing equipment costs amounted to 
$4,053,000.00, of which about ten per cent represents in- 
strumentation costs. 


Along with these large expenditures, it is interesting to 
note that an additional small item appears in the records 
for instrument shop equipment. About $5,500.00 was spent 
in providing test, calibration and repair equipment. 


The process industries are considered to be the largest 
users of instruments and controls, but others are showing 
a very substantial increase in the use of instrumentation. 
One of these is electric power generation. 


An illustration of a recent project completed for u New 
England Public Utility is an interesting study. 


Two 450,000 pound per hour boilers were designed to 
operate at 2350 psig and at 1,000°F to supply a 55,000 kilo- 
watt topping turbine which exhausted at variable back pres- 
sure to either of two rebuilt 50,000 kilowatt cross-compound 
condensing turbogenerators. As stand-by for the 50,000 
KW topping turbine, a 1,000,000 pound per hour auto- 
matically controlled pressure reducing and desuperheating 
station was installed. Because the rebuilt machines were 
old and of uncertain life, automatic control features were 
incorporated which would divert the topping turbine ex- 
haust steam to another stand-by unit. This stand-by unit 
normally operates as a part of the existing plant, the steam 
for which is generated in several old 200 psig boilers. 
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Should this stand-by machine be displaced from its 


mal operation to service in the 2,000 psig cycle, then 
steam, and, simultaneously, the condensate flow are 
matically diverted tO that system. All boiler shut 
and other customary‘safety features are also switched 
matically to accommodate the revised arrangement. § 
intelligence information is fed into a relay control 
which then determines which of thirteen standard arr, 
ments is being operated. This device is designed to 
appropriate control action to establish another stan 
condition or initiate safe shutdown in case of failure , 
vital equipment. The stand-by pressure reducing and 
superheating station has its main steam and water ya} 
prepositioned to replace the steam flow from the topp' 
turbine. In the event of failure of the new topping turb 
this station would immediately and automatically replace 
the flow from this turbine. 


Some of the new ideas in modern instrumentation rag 
tice were effectively incorporated. As part of the repom 
back status intelligence system, a graphic panel dep 
the major pieces of equipment and their associated st 
water, and condensate lines. An unusual feeling of anj 
tion was accomplished in having directional arrows, si 
lights, and illuminated legent plates, back-lighted to show 
the operational status of all the equipment shown. Othe 
useful applications, in addition to standard instruments and 
controls, included flue gas mass flow measurement, five’ 
gas oxygen determination, and several conductivity meas 
urements of water and steam to monitor the solids content | 
down to one-half part per million or less. 


Automatic combustion control was accomplished pneu | 
matically. A large assist was afforded by electronic and 
electrical signals, especially in the status intelligence sys 
tem. Pneumatic lines were predominately armored mult | 
tube bundles. 


The expenditures for instrumentation represent a con 
siderable sum, which, however, seems dwarfed by the total” 
expenditure for the completed expansion to the facilities. © 


An analysis of the cost accounting records yields the fol 
lowing tabulation: : 





Automatic combustion control, including panel 
A eet Sn wh i valnbedde ee ere eweed eke $ 79,400.08 
ns wien guiess pate hs eee cel 6,300.8 
Combustion control, piping material and labor... 88,500 
General instruments and control devices........ 152,000. 
ES TE ES eT 17,300.08 
Instrument piping material and labor............ 148,500.80 
Tetal direct costs ........cs000: $492,000.08 


A rather coarse estimate of the pro-rata portion of th 
indirect items charges accountable to instrumentation will 
increase the grand total to something less than $600,000.00 
A percentage of total plant cost for the instruments ani 
control systems is in the two to three per cent bracket. — 





These examples emphasize to what degree over-all syt 
tem costs may be influenced. In process plants these ty 
penditures varied from six to twelve per cent of mani 
facturing equipment costs. The purchase price of instr) 
ments and accessories averaged less than half the = 
cost of the complete system. In the field of electric powe 
generation, higher equipment costs and required desis. 
objectives result in ratios of a different order. : 

If time were taken to analyze a great number of ® 
cently constructed projects, similar variations in cost woul 
be quite probable. These costs would vary for each 
as specific and unique solutions are evolved to satisfy 
individual problems. It is significant to note that expe 
tures for instrumentation, regardless of type selected, 
increasing due not only to the appearance of newly 
veloped devices, but also to wider application of the exist 
measuring and control instruments. 
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“The worst thing that can happen to labor is for neat 
ployer not to make a profit.”—Samuel Gompers 
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Portable Pyrometer Employs New Method 


A portable gadget, known as the Land Surface Pyrome- 
ter, that looks like a microphone on the end of a long pole, 
has solved the problem of measuring high temperatures of 
metals and refractories when surrounded by cooler air. 


According to Fielden Instrument Division of Robertshaw- 
Fulton Controls Co., makers of the instrument, the py- 
rometer will give accurate temperature readings within 
0.5 per cent, whereas contact thermocouples, formerly re- 
lied upon for measuring heated material in cool surround- 
ings, have an accuracy of about five per cent. 


The Land Surface Pyrometer is suitable for measuring 
“spot” temperatures in a range of 100° F. to 2400° F., and 
may be used for oxidized steel or cast iron, many oxidized 
non-ferrous metals, painted surfaces and others, regardless 
of their emissivity. 


The measuring head of the instrument is mounted on a 
telescopic arm which can be extended to a length of nine 
feet. It is normally connected by a trailing lead to a port- 
able millivolt meter that is calibrated in temperature de- 
grees. 


Temperature readings are made possible by the instru- 
ment’s unusual design, which, according to the company, 
produces near-perfect “black body” radiation. Applied to 
the surface of a hot body, the instrument head closes off 
a portion of the heated material forming a uniform tem- 
perature enclosure. A reflector, created by a heavy gold 
Plating inside the instrument head, actually reproduces 
the surface conditions of the hot material. “Black body” 
radiation trapped within this temperature enclosure is 
then sampled through a small fluorite window, which is 
transparent to most of the infrared spectrum and meas- 
ured by a sensitive thermopile. 


Used in determining the temperature of a hot steel billet, 
for example, the pyrometer will measure the heat at 3/16- 
inch below the surface, rather than at the actual surface 
7 the metal. With refractories, the depth of measurement 
8 about 1/16-inch. The announcement cautioned the in- 


st : . 
‘rument is not intended for continuous measurement in- 
side surfaces. 
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Litton Introduces Portable Computer 


Litton Industries, Beverly Hills, Calif., has introduced a 
portable electronic computer of typewriter size, capable of 
doing in one hour the mathematical computations of 50 men 
working for one year with modern desk calculators. 


The complete unit uses only 300 watts of electricity in 
solving complex differential equations found in a great 
number of scientific and engineering problems. The Litton 
20, as the machine is called, is priced in the $10,000 range 
and became available in quantity the first of this year. 


The computer has immediate applications in both engi- 
neering and research phases of the chemical, mechanical, 
electrical, aeronautical, optical, petroleum and other fields. 
Fingertip control of the problem working machine is pro- 
vided by a five-button control panel, and computing 
progress and answers can be viewed on a miniature elec- 
tronic picture tube in a corner of the panel. 


TYPEWRITER SIZE electronic digital differential analyzer with 
20 integrator capacity for solving differential equations. 





new books 





Advanced Mathematics for Engineers, H. W. Reddick and 
F. H. Miller, 548 pp., $6.50 


This third edition presents definitions, statements of physical laws, 
theorems, problems, and the physical units employed, in a clearcut 
manner so the undergraduate students can use this book as a textbook. 
Emphasis is placed on physical applications of the methods discussed 
by presenting problems and answers with each principal topic. (John 
Wiley & Sons, Inc., New York.) 


Proceedings of the Symposium on Printed Circuits, 
122 pp., $5.00 


This paperbound book, with illustrations, discusses technical papers pre- 
sented at the 1955 Symposium sponsored by the Radio-Electronics-Tele- 
vision Manufacturers Association. The papers cover theoretical and 
practical aspects, materials, components, design, production, testing, 
evaluation, reliability and management problems. (Engineering Pub- 
lishers, GPO Box 1151, New York 1, N. Y.) 


Instruments for Measurement and Control, Werner G. Holzbock, 
392 pp., $10.00 


This book describes and illustrates all the most recent devices for 
measuring and controlling temperature, moisture, pressure, flow, uni- 
formity, etc. In non-mathematical language, the book discusses the 
design, construction and operation of instruments and shows how various 
instruments compare with each other. It also points out factors to 
consider in choosing an instrument for a particular job. Covers process 
variables; analytical process instrumentation; devices in controller 
actions. (Reinhold Publishing Corp., 430 Park Ave., New York 22, 
N. Y.) 


Transistors: Theory and Applications, Abraham Coblenz and 
Harry L. Owens, 313 pp. illustrations, $6.00 

This guide steps from basic concepts to working applications, covering 

all aspects of transitors. The theory, manufacture and applications of 

these devices are presented in simple language clarified by diagrams and 

photographs with thorough attention to detail. (McGraw-Hill Book Co., 

Inc., 330 W. 42nd St., New York 36.) 
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Basic Principles of Link 
And Lever Adjustment 





Calibration Steps and Why They are Made 


By N. A. Anderson* 


ECHANICAL CALIBRATION is easily one of the most 

frequent, most sensitive and most time-consuming jobs 
an instrument technician faces. Also, it’s perhaps the most 
important. For, an instrument can perform accurately only 
when accurately calibrated. The calibration procedure can 
only be effective when the technician knows the basic 
theory of link and lever adjustment, as well as the practical 
steps involved. 


A link and lever recorder or indicator has its recording 
pen or indicating pointer connected to the element or other 
source of power by a four-bar linkage. The driving source 
provides rotary motion which must be conveyed to pen or 
pointer in such a way that the position of the element is 
correctly recorded or indicated. 


The source of this motion may be any one of a wide 
variety of measuring elements. Pressure, for example, can 
be measured by means of a diaphragm, spiral or helical 
element. Filled thermal systems generally utilize spiral 
or helical type elements (Fig. 1), while a bridge balancing 
device known as a “Dynapoise Drive” powers Foxboro’s 
Dynalog electronic instruments (Fig. 2). There are other 
elements such as flow meter and liquid level floats, but all 
have one common function: to convert a change in meas- 
ured variable into a change in the position of the drive 
lever. 


In Foxboro instruments, the rotary motion of the element 
may be as little as 15° and as much as 50°, depending on 
the physical characteristics of the element and the range 
of the measured variable applied to it. The pen or pointer 
in a Foxboro instrument always requires an angular motion 
of 4512° to travel from one end of the chart or scale to the 
other. Because of this difference in motion supplied and 
motion required, there must be a means of increasing or 
decreasing it during transmission from element to driven 
mechanism. The usual method is by link and lever or four- 
bar linkage (Fig. 3). 


As shown in the diagram, lever AB represents the ele- 
ment lever, lever DC the pen lever, BC the connecting link, 
and the line of centers AD a phantom link which adds an 
imaginary fourth bar to the system. These arms constitute 
the four bars of the linkage. 


The following general law clarifies the relationship be- 
tween the angular rotation of element lever AB and pen 
lever DC: The angular rotation of the levers at any in- 


*Training and Education Department, The Foxboro Co., Foxboro, Mass. 
Mr. Anderson is a member of the Boston Section, ISA. 
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Fig. 1 (above) Helical type ele- 
ment, and Fig. 2 Bridge balanc- 
ing device (right) powers Fox- 
boro’s dynalog electronic instru- 
ments. 






















© LINE OF CENTERS 6 a 
' 
' ! 
! ' 
- ' 
- ELEMENT ; PEN OR POINT =a 
LEVER LEVER T 
' i] 
ré 
1 LINK | tk 
. 8 y C el 
Fig. 3 Link and Lever or four-bar linkage method. 
th 
+e ; : pl 
stant varies inversely with the lengths of the perpenditt li 
lars Ae and Df drawn from the fixed axes to the cenlé 
line of the link. Expressed mathematically: 
lit 
Angular Rotation of AB Df le 
Angular Rotation of DC Ae Al 
. . . . a in 
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multiplication can be obtained between element and dri 
mechanism by varying the length of the element (or drive 20 
lever and the pen or pointer lever. Careful analysis furthe 
shows that varying the length of the link BC will chase va 
the angular travel relationship between the element leve Si 
AB and the pen or pointer lever DC. 4 of 


For the practical aspects of calibrating a link and 
type instrument, refer to Fig. 4 which shows the a 
ments commonly provided in instruments of this type. 
the arrangement shown, three basic adjustments are 


quired to obtain proper calibration. The first, zero, is® 
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5 Further demonstration of the three basic adjustments required as illustrated in Fig. 4. 
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Fig. 4 Showing three basic adjustments required for proper calibration 
of link and lever type. : 


adjustment of the angle between the pen and pen lever. 
The second is multiplication, which can be defined as the 
ratio of total pen or pointer motion to total element motion; 
the third is angularity. These three adjustments are furth- 
er illustrated in Fig. 5. 


The zero adjustment only establishes the angle between 
the pen and the pen lever and does not affect the multi- 
Plication or angularity which are accomplished by the basic 
linkage. 


_ Multiplication is shown graphically in Fig. 6. In this 
linkage, the drive lever AB is twice as long as the driven 
lever CD. The link BC equals the center-to-center distance 
AD. Note that a 20° motion of the drive lever AB results 
Py 45° motion of the driven CD, or a multiplication of 
srt 2.25. 


In actual calibration, the multiplication is adjusted by 
varying the ratio of drive lever length to pen lever length. 
Since the pen lever is usually a fixed length, only the length 
of the drive lever is varied. In Foxboro instruments this is 
done by adjusting the multiplication screw. When the 
Screw is turned to lengthen the drive lever, the multiplica- 
tion is increased. When it is turned in the opposite direc- 


tion, the drive lever is shortened and the multiplication is 
decreased. 
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Fig. 6 Graphic illustration of multiplication. 





Fig. 7 Graphic portrayal of angularity. 


The third adjustment is angularity, which can be de- 
scribed as unequal rates of pen or pointer travel for equal 
increments of rotary motion by the element. Expressed in 
another way, the ratio between the rotation of the drive 
lever and the driven lever changes as the pen travels from 
one end of the chart or scale to the other. 


Referring again to Fig. 3, it can be seen that the only 
four-bar linkage in which the multiplication remains abso- 
lutely constant over the entire scale is a parallelogram. 
The multiplication produced by a parallelogram is unity. 
Therefore, this arrangement is useful only when the rotary 
motion of the element is exactly equal to the rotary motion 
of the pen. In all other cases where multiplication must 
be greater or less than unity, angularity will be a factor. 


For a graphic portrayal of angularity, see Fig. 7. Ob- 
serve that the drive lever AB moves 30° each side of the 
perpendicular. The result is that the driven lever DC 
moves 65° clockwise and 45° counterclockwise. The ang- 
ularity effect can be clearly seen, since equal increments 
of element travel produce unequal pen or pointer travel 
over different parts of the scale. 











Augularity effects must always be adjusted to reconcile 
the rotary motion of the element to that of the pen. In the 
case of a linear element (equal increments of rotary motion 
for equal increments of measured variable), angularity 
effects are minimized by maintaining right angles between 
levers and connecting link at midscale. In the case of a 
non-linear element, angularity can be introduced to com- 
pensate for non-linearity. This is done by maintaining a 
right angle between the pen lever and link while changing 
link length and the element lever and link angle. 


The necessary angularity adjustment is made by varying 
the length of the link. This can be done by turning the 
link length adjustment nut. If the element is located to 
the left of the pen movement as in Fig. 4, lengthening the 
link slows the pen motion at the top of the chart with 
respect to the bottom. Shortening the link “slows” the pen 
motion at the bottom of the chart and “speeds” it at the 
top. 


The pen micrometer screw, sometimes referred to as the 
“mechanical zero,” does not adjust the amount of angularity 
or multiplication but it can affect their relationship to the 
pen. Foxboro makes it a general practice to adjust all link 
and lever instruments so that the micrometer screw is in 
the middle of its total adjustment after final calibration. 
In that way, the pen micrometer screw can be put to full 
field use in adjusting the mechanical zero. 


Some instruments employ a link of fixed length, the 
proper length being selected at the time of initial factory 
ealibration. If the calibration is never changed in the field, 
the fixed link presents no problem. However, if a change 
in angularity must be made, the resulting difficulties are 
best solved by substituting an adjustable link. 


Assuming that the element and pen movement have been 
properly mounted in the instrument, the suggested steps for 
link and lever calibration are as follows (see Fig. 4): 


1) Actuate the element until it is at the exact mid- 
point of its desired travel. (A 0-100 psi pressure helical, 
for instance, would require 50 psi.) 


2) Adjust the link and both levers so as to produce right 
angles. (Note that the true drive lever center line extends 
from the center of motion of the lever to the link hole.) 
The resulting parallelogram is simply a starting point and 
may cease to exist as calibration proceeds. It may be 


necessary at this stage to loosen the drive lever locking 
screw and reposition the drive lever on the element shaft to 
Adjust pen micrometer 


obtain the 90° pen lever/link angle. 
screw to midscale value. 


PEN MOVEMENT 


ADJUSTABLE LINK 


TEMPERATURE ELEMENT 


DRIVE LEVER 








3) Actuate the element to values corresponding to top 
scale and midscale (100 psi and 50 psi in the example) ang 
adjust the multiplication screw on the element lever tg 


give the proper multiplication between 50% and 100% gf 


seale. Lengthen the drive lever to “speed” 
shorten to “slow.” 


pen read correctly. 


4) Actuate the element so as to produce zero scale ang 
midscale and adjust the link length to obtain calibration be 
tween 0 and 50%. When the element is mounted at the lef 
of the pen movement (Fig. 4) and the pen has insufficient 
travel, lengthen the link. If it overtravels, shorten the link 
Opposite adjustments are made when the element is at the 
right of the pen movement (Fig. 8). In other words 
adjust link length to overcorrect. After changing length 
of link, recheck 90° pen lever/link angle as in Step 2 
Retrim pen micrometer screw, if necessary, to read true 
zero. 


5) Check by repeating the previous steps until a satis. 
factory calibration is obtained. 


One adjustment may affect a previous adjustment so that 
several checks may be necessary before the calibration jg 
completed. 


Link and lever adjustments should not prove difficult 
if the fundamentals are clearly understood. Multiplication 
is adjusted by varying the length of the drive lever. This 
is done by turning the multiplication screw. Lengthening 
the drive lever “speeds” the pen; shortening it “slows” the 
pen. 


Angularity is adjusted by varying the link length while 
maintaining the 90° pen lever/link angle. 
link, as explained, “slows” the top of the scale with re 
spect to the bottom if the element is located at the left as in 
Fig. 4. When the element is on the right, such as the 
pressure element in Fig. 8, the action of the link produces 
the opposite effect. 


It should be remembered that link and lever calibration,” 
The factors that” 


once fixed, does not change by itself. 
make field calibration necessary are a change of range, 
substitution of a new element, or possibly mechanical dam 
age to the instrument. 
termine definitely whether or not the trouble is in the link 
and lever system. 
the step-by-step calibration procedure. 


(See ‘“‘Meet the Author” on Page 5) 
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2 The Functional Considerations 


For a Low Cost Electronic Analog Computer’ 


By Chalmer E. Jones* 


HE GROWING APPLICATION of electronic 

analog computers has increased the demand 

for a variety of general purpose units. Each 

strikes a different median of accuracy, cost, con- 

venience and flexibility. This paper deals with 

= the design and functional characteristics neces- 

sary in a low cost, flexible unit capable of high 

accuracy when calibrated. Such a unit will find 

applications in industry and universities as a 
desk top electronic slide rule. 


HE FIRST DESIGNS of a general purpose analog com- 
‘Tae were those in which the manufacturer tried to 
guess the applications to which it would be used or could be 
used. He then designed an instrument flexible enough to 
solve most of the problems. 


As time went by the better features were kept and poorer 
features were dropped. For example, such features as long 
busses were dropped while removable patch boards were 
added. At the present time it will be found that general 
purpose computers are really general purpose facilities 
made up of building block assemblies which are mounted 
together to meet the need of a particular application within 
a research laboratory, university or other installation. 


These building blocks, such as amplifiers, multipliers and 
function generators, vary in design, quality and accuracy, 
but functionally maintain their identity until at the pres- 
ent time a large facility may be assembled with blocks from 
several manufacturers without impairing the performance 
of the computer. 


NEED 


At the present time there is a trend to reduce cost and 
inereace accuracy, maximizing convenience and flexibility. 
An increasing number of small computers is being sold in 
the overall market. The average weighted cost is approxi- 
mately $60,000. Computers are still relatively expensive, 
running from $1,000 to $300,000 or $400,000 an installation. 

It is becoming more apparent to industry and education- 
al institutions that the computer is an advanced slide rule 
and is a necessary design tool. The engineer may con- 
serve his design time by playing his hunches on a simulator 
which would have been impossible a few years ago. For 
example, he may assemble and disassemble a control sys- 
tem five or six times a day by analogy, thus saving val- 
uable time and money. 


As this development grows and the quantity of engineer- 
Ing increases, it becomes apparent that low cost analog com- 
puters with a high degree of acceptable accuracy must be 
designed to enable the individual engineer in industry to 
solve his problems. Industries would be able to furnish 
each project engineer with a computer. Such a unit would 


_—_——, 
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make it feasible for universities to have not just one com- 
puter, but several to teach their theory and application. 
Such computers should be highly flexible, capable of high 
calibrated accuracy and convenient to use. 


This computer would find the following applications: 


1—A desk top unit, complete in itself, to solve equations 
of more than usual difficulty. 


2—-To try out simple circuits, portions of loops or trans- 
fer functions before tying up the time of a large fa- 
cility. 

3—As an auxiliary to a large installation, whereby the 
unit will be slaved to the operation of the larger unit, 
offering additional amplifiers or a transfer function of 
the system. For instance, such a unit may be set up 
in a large computer installation to simulate the emer- 
gency cooling of a reactor pile. 

4—As an educational and research tool for use in uni- 
versities. 

5-—As an auxiliary patch board and smaller computer 
whereby amplifiers of an existing facility might be 
sectioned off into the smaller unit. 

6—Testing physical units such as controllers, meters, etc. 


It was felt that such a unit could be designed by analyz- 
ing and evaluating each function. By simple circuitry and 
new techniques a unit could be produced capable of high 
calibrated accuracy and maintain its flexibility and con- 
venience. The author warns the reader that not all com- 
binations are to be discussed in this paper. This paper 
will present most of the design considerations required 
and suggest one set of functional solutions 


= 


Thomas Roy Jones (left) multi-electronic company chief looks on as 
Chalmer E. Jones points out operation of world’s first, newly introduced, 
“do-it-yourself” electronic analog computer at the ISA Show in Los 
Angeles. Mr. T. R. Jones heads Daystrom Inc., Elizabeth, N. J., par- 
ent company of the Heath Company, manufacturer of the new machine. 














From this the reader may develop a feel for functional 
and operational considerations necessary in a general pur- 
pose computer. 


DESIGN FACTORS 

Basically, a computer may be classified by means of four 
criteria, those of cost, accuracy, convenience and flexibility. 

Cost has a relationship to quality of components, com- 
plexity of design and size of facility. 

Accuracy depends upon the quality of the components, 
quality of units such as power supplies, reference standard 
and passive R-C components. Accuracy may be increased 
by proper calibration before each run, but this makes the 
unit less convenient. 

Convenience in general is inversely proportional to the 
time necessary to set up and reach a solution to a particu- 
lar problem. A computer is considered more convenient 
with features such as pre-determined integrators, summers, 
push-button potentiometer setting and removable patch 
board. 

Flexibility refers to the availability of these computing 
elements. A computer is more flexible if the passive re- 
sistors and capacitors are not associated with a certain 
amplifier and may be used as any computing impedance. 

As was mentioned, these computers must be low in cost 
and highly flexible with as high an accuracy as possible. 
With these criteria the functional characteristics will be 
considered. 


FUNCTIONAL CONSIDERATIONS 
Meter Layout 

Perhaps the key to the design of this computer could be 
found in the readout meter and its functions. This unit 
may be used as a means of accurate calibration of the 
various components. Basically, the unit would be used for 
the reading of the output of all amplifiers, initial condi- 
tions and other voltages which might appear in the cir- 
cuitry. In this unit a nulling device was chosen to in- 
crease accuracies as the meter sensitivity could be increased 
to a point where .1% readings were easily made. A divid- 
ing network capable of dividing a 100 volt reference sup- 
ply into a thousand steps was chosen. It is possible to op- 
erate this dividing network by means of push buttons or 
selector switches. Fig. 1 shows the layout of a system with 
selector switch dividing network. The meter terminals are 
available for external readout on an oscilloscope or a chart 
recorder. 


Amplifier Layout 
The amplifier as represented schematically on the patch 
bay must be highly flexible for a computer of this type. 





Fig. 1 Meter Layout 





The layout must minimize the amount of patch cords Use 
as well as provide a logical computer diagram when fully 
“patched in”. The passive R-C units may be plugged in ey 
ternally or wired from behind the panel. Fig. 2 indicate 
the chosen layout of an amplifier. The feedback R-c com. 
ponents may be wired between Point 11 and 12 or 13 ang 
14. The impedance would then be introduced, making th 
amplifier a summer or an integrator by use of shorting bar; 
returning to the grid. The progression of the compute 
diagram could be from Amplifier 1 to Amplifier 2 to Ampli 
fier 3 (Fig. 3-A). This could be accomplished by Means ¢f 
jumping plugs from Point 15 to the grid of the next ampli. 
fier (Fig. 2). 





~ 


Fig. 2 Amplifier Layout 


If the equation were of a simultaneous or cross-coupled 
type, a configuration of Figure 3-B might be used. It is 
of course, recommended that high quality components sud 
as polystyrene capacitors and precision resistors be used. 


o» 
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Fig. 3 Computer Set-Up Diagram 


Coefficient Potentiometers 

These potentiometers multiply a voltage by a coefficiem 
B less than one. The schematic is shown in Fig. 4-A. If! 
potentiometer with a dial is used, the linearity of the 
tentiometer must be high and the total resistance must & 
relatively low. The low resistance minimizes the loadii 
error of the potentiometer. It can be seen that the arm he 


two paths to ground as is shown in Fig. 4-B. The gm 
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Fig. 4 Potentiometer Connections 
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oltage, Eg is near ground potential. Of course, the lower 
the total resistance of the potentiometer, the more power 
will be drawn. This requires a high output power of the 
amplifier. To overcome these problems and to increase the 
accuracy and convenience, the coefficient potentiometers are 
nulled to the standard dividing network (Fig. 4-C). Note 
that the loading error and any non-linear error disappears 
as the voltage is measured to the potentiometer arm while 
connected in the computer circuit. By switching the out- 
put of the amplifier to the null position of the readout me- 
ter (Fig. 4-D), the gain from input to output may be set. 
This eliminates error due to mis-match of the input re- 
sistance and feedback resistance. 

In Fig. 2 there were shown two coefficient potentiome- 
ters associated with each amplifier. This facilitates the 
functional connections just described. 


Vv 


Initial Conditions 

The initial conditions may be introduced by several 
means. The purpose, of course, would be to start a par- 
ticular integrator with some voltage value when time is 
zero. Perhaps the most flexible way is by means of a float- 
ing power supply. The configuration in Fig. 5-A shows 
the connection of such a supply to the plates of a capaci- 
tor. This system allows for rapid re-sets and, therefore, 
repetitive solutions. With a floating power supply such as 
this, the same units may be used to bias diodes (Fig. 5-B) 
or offset amplifiers (Fig. 5-C). 
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Fig. 5 1I.C. Connections 


Since the amplifiers were designed to swing between plus 
and minus 100 volts for ease in scaling problems and com- 
patibility with other computers, the initial condition power 
supply should be variable between zero and 100 volts. 


Diodes 

The purpose of diodes is to simulate non-linear functions 
such as back lash, dead zone, limits, stops, etc. Since most 
of these are dual value, two diodes are used and shown on 
the patch bay as dual units. 


Relays 

The computer is reset and operated by means of entering 
initial conditions to the integrator. Relays must be op- 
erated for each capacitor. A second use of relays is to 
hold a problem in the midst of solutions, to enter new in- 
formation or for recording purposes. Therefore, two sets 
of relays should be supplied. To increase the flexibility, the 
relay coils are connected to a jack on the patch bay. One 
relay set may be operated by means of the output of an 
amplifier to serve as a functional relay. 


Function Generators 

Several types of non-linear function generators are man- 
soneres and any may be used. Perhaps the most flexible 
or a unit of this size would be a bias diode straight line 
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Fig. 6 Function Generator 


single function generator (Fig. 6). The unit could be set 
up by means of the null readout meter and the dividing net- 
work. 


Other non-linear units 


Other non-linear units, such as multipliers, servo mul- 
tipliers, and special purpose units may be used in con- 
junction with this computer. These would be connected to 
the patch jacks by cabling to external connectors. 

In general, the computer should be capable of being slaved 
to or mastering other computers. This enables its expan- 
sion to more than 15 amplifiers, which was the quantity 
chosen in this case. To provide for this, all grids and out- 
puts should be brought to an inter-connecting bay at the 
rear of the computer. 


Summary 


The key to such a low cost, flexible unit was found in 
using a standard voltage reference supply and a dividing 
network. This one feature allows an accurate measure- 
ment of: 


1—Coefficient setting 

2—Overall gain from input to output of the amplifier 
3—Initial condition set 

4—Bias diode setting 

5—Set up of a function generator 

6—Throw voltages for operational relays. 


Other techniques which were developed were the layout 
of the amplifiers to allow a minimum of plugging and wir- 
ing and an inclusion of 30 nulled coefficient potentiome- 
ters. The final layout appears in Fig. 7. This is but one 
suggested computer layout to meet new demands of indus- 
try. 


By analyzing the functions, it is possible to design an 
electronic analog computer for any median of cost, accu- 
racy, flexibility and convenience. 





Fig. 7 Panel Layout 


(‘Meet the Author” on page 5) 
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PICTORIAL REPORTS OF NEW DEVELOPMENTS 


RADIOACTIVITY WELL LOGGING is now closer to posi- 
tive identification and location of oil-bearing formations. 
First successful test of world’s smallest “atom smasher’”’ 
was made by Well Surveys, Inc., Tulsa, Okla. J. A. 
Cooley (below) assembles “atom smasher" at well head. 
Miniature neutron generator was developed by High Volt- 
age Engineering Corp., Cambridge, Mass. 





SALLE de CONTROLE — European refineries are fast adopting latest American technolog. 
cal advances. This is a view of control room at Societe Industrielle Belge des Petroles of 
Brussels. The colorgraphic control panel is believed first to be used in Europe. Desi 
by Minneapolis-Honeywell engineers, the panel and control system covers a catalytic cf 
ing and polymerization unit. It was constructed by the French subsidiary of Lummus, 











NUCLEAR Instrument G Chemical Corp.'s new Radiation Analyzer, g 
below has provision for external base level controls which allows ault 
matic scanning and recording of spectrum energies. Radiation Analyz@y 
rate-meter and recorder are shown here in large cabinet. Scintillate 
well counter is at left. Gamma energy spectrum of Cesium — 137 
shown on recorder chart. 


ATOMIC REACTOR designer Samuel Untermyer |! of General Electric 
Co., adjusts control rod on a reactor control simulator he used at the 
Cleveland Nuclear Engineering and Science Congress. Simulator shows 
how reactor controls can be made to produce a steady output no matter 
what adjustment is made in power. 

























A HIGHLIGHT of the Chemical Ex- 

position, Philadelphia, Dec. 5-9, was 
— the Taylor Instrument Companies’ 

new scanning and logging system 
which goes far beyond today’s prac- 
tices. A very compact intelligence 
center which coordinates all related 
process data, enabling the operator 
to instantly visualize, evaluate, and 
act upon every processing irregular- 
ity as it occurs, without leaving his 
desk. The new system is known as 
the Taylor Trans-Scan-Log System. 





PRODUCTION line showing work on 
Datatron computers in ElectroData 
Corporation's new half-million dollar 
plant opened Dec. 13 in Pasadena, 
Calif. 
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DANIEL ORIFICE | 
FITTING CO. | 
“SHIPPING — | 








AN OUTSTANDING example of the 
Daniel Orifice Fitting Co.'s ability to 
Produce special flow measurement 
equipment is this 60-inch segmental 
orifice Plate (right). This giant 
orifice plate is built of quarter-inch 
Stainless steel and is being used for 
coke oven gas measurement. 























Transfer Functions Applied to 


Process Control Dynamics 


By I. Lefkowitz* 





ENGINEERS’ NOTEBOOK | \ 


e In previous instaliments of the Engineers’ Notebook, we examined analyti- 
cally some simple measuring elements, and derived expressions called trans- 
fer functions which described in compact form their dynamic behavior. 
The most interesting and useful aspect of these results, from our point of 
view, lies in their application to process control dynamics. 


TYPICAL PROCESS CONTROL system may take the 

form represented by the block diagram of Figure 1. 
The process variable under control, C is measured by the 
feedback element H and transmitted as the measured 
variable B. This is compared with R, the desired value of 
the controlled variable and an error signal E is generated 
equal to the difference, R-B. This error signal is amplified 
and otherwise modified by the controller G,. to produce a 
control signal M which acts on the process in such a way as 
to change the variable C in the direction to reduce the error 
E to zero. Here we note that the transfer functions of the 
controller, process and measuring (feedback) element are 
represented by the symbols G., G, and H,, respectively. 


A simple process control application is shown in Figure 2, 
for the purpose of relating the symbols of the block diagram 
with their physical counterparts. We may consider the 
process to include the tank and the control valve manipulat- 
ing the flow Q,,. The level of liquid in the tank is the con- 
trolled variable C, which is measured by a level instrument 
providing the feedback signal B. The controller combines 
the error sensing and control functions, generating an out- 
put signal M as a function of the deviation of the measured 
variable from the set point setting, R. The signal M posi- 
tions the valve to increase or decrease the flow Q,, in the 
direction to bring the level to the value called for by the 
set point. 


We will now direct our attention to the controller trans- 
fer function G.. This relates the control output with the 
error signal. The common relationships for continuous 
acting controllers are described by the terms proportional, 
integral (reset) and derivative (rate) action. These terms 
are self-descriptive, referring respectively to controller out- 
put proportional to the error, to the integral (with respect 
to time) of the error and to the time derivative of the error. 
Combining all three actions we have the so-called propor- 
tional plus reset plus derivative controller. The idealized 
relationship between controller output m(t) and error sig- 
nal e(t) is then: 


*Research Associate, Case Institute of Technology, Cleveland, Ohio. 


Mr. Lefkowitz is a member of the Cleveland Section, Instrument Society 
of America, and an Assoicate Editor of the ISA Journal. 
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Fig. 2 Simple Liquid Level Control System. 


Error sensing in this device takes the form of a differet 
tial linkage coupled to a nozzle baffle arrangement. By! 
simple geometric construction, we can show that the dit 
placement of the center of the differential link is given y, 
the equation: 


1 
(3) E =—,;— (R—B) 


i.e., if R is the set point displacement and B is the @ 
placement corresponding to the measured variable, then f 
represents half the error signal. 

Equation (3) can be derived by an alternate metho 
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Fig. 3 Proportional Plus Integral Controller 


Equation (4) reads as follows: the change in a variable z 
which is dependent for its value on the values of two 
variables x and y alone, is equal to the rate of change of z 
with respect to x (when y is constant) times the change 
in x, plus the rate of change of z with respect to y (when 
x is constant) times the change in y. 


Since, in application of the transfer function concept we 
consider only the change of each variable from its equilib- 
rium (or steady-state) value and denote this deviation of 
the variable by its upper case letter, Equation (4) may be 
written as: 


t 
(1) m(t) = K,| + z (<a: +, se —| 
JO 
where 
K, is the proportional gain 
T, is the integral time constant 
T, is the derivative time constant 


Taking the Laplace transform “ of both sides of Equa- 
tion (1), and denoting by M and E, respectively, the La- 
place transforms of the deviations of the variables m and e 
from their equilibrium or steady state values, we express 
the controller transfer function as follows: 


M 1 
@ -—- = &, [1+ T 3 + iT 


A representative pneumatic controller having proportion- 
al plus integral action is shown in Figure 3. The design 
has been simplified for the purpose of reducing the com- 
plexity of the equations to follow; however, all the essen- 
tial features of the dynamic response are retained. 


Z Z 
(5) Zz = (3 ) r+ (G ) y 
4 x 


Applying Equation (5) to the differential link we have: 


E 3E 
“OR ) =? 3B ) od 
R 


(6) E = ( 
B 


If we denote the length of the link by 1, the displacement 
of E for a unit displacement of R (assuming the link 
Pivoted at its right end) is given by: 


OF 1/2 1 
(7) (-) a 
R — 

}3 > i D 


In a similar way we find (by assuming the link pivoted at 
its left end): 


-_—_—_—. 


(1) See Engineers’ Notebook, June 1955 
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OE 1/2 1 
(8) _ = 

oB ) 
R 


co 


(The negative sign comes in because B and E are directed 
in opposite directions, hence an increase in B causes a de- 
crease in E). 


Combining relations (6), (7) and (8) results in the 
same expression given by (3): 
1 
(3) E= ->G (R — B) 
The same method is applied to the baffle motion. Here, 


the displacement of the baffle from the nozzle, D is de- 
pendent on the displacements E and F of the two ends of 
the baffle arm. Using Equation (5) we have: 


(9) D ( or E ( _ p 
~\ OR ) es aF ) F 
F E 
h ( aD b—a 
— 3E ) = b 
F 
( oD a 
OF ) b 
E 
b = length of the baffle arm 
a distance of the nozzle from one end of the baffle 
arm. Therefore: 
10) D ( a ‘ a e 
( = 1 — b ~)e + - — F 


The baffle, nozzle and pneumatic relay combination serve 
as the high gain amplifier, converting small changes in 
baffle displacement D to changes in output pressure P at 
considerably higher power levels. As D increases (the 
baffle moves closer to the nozzle), the nozzle back pressure 
P, increases, causing the relay to increase its output, P. 
Conversely, a decrease in D results in a corresponding 
decrease in P. To an approximation good enough for our 
purposes, we can say: 

(11) P K, D 

Equation (11) neglects the nonlinearities of the nozzle 
characteristic and the dynamics of the relay. However, 
with a properly designed relay, these factors can be quite 
small, considered with respect to the operating range of the 
controller. In particular, as will be shown later, as long 
as the gain Ky, is fairly large, its actual value is not too 
critical as far as the final expressions are concerned. 


The output pressure P acts on the proportional bellows 
directly and on the integral bellows through the restriction 
R, (neglecting line losses and entrance effects.) The pres- 
sure in the integral bellows, P,, is dynamically related to P 
through the pneumatic resistance R, and capacitance C, as 
given by Equation (12) 


P — P, 


9 
(12) R, 


Vv; -_ C,sP, = 


where 


V, is the volumetric flow into the integral bellows. 


Solving (12) for P, 


P 


(13) P, T.s+1 


where T, is the integral time constant R, C,. Note that 


(2) Equation (12) is based on an analogy between pneumatic systems 
and electrical R C circuits. This concept is discussed in the Engineers’ 
Notebook for August, 1955. Also, expressions for determining pneu- 
matic resistance and capacitance are given. 
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T, is adjustable by varying the needle valve or capillary 
restriction R,;. The capacitance C, is proportional to the 
bellows volume which is usually fixed. 


The net force acting on the bellows unit is equal to the 
effective area of the bellows, A multiplied by the differential 
pressure (P — P,). This net force causes the flexure arm 
to deflect an amount F. If we denote by K, the overall 
spring contant of the bellows system (referred to the point 
where F is measured and including the spring rate of in- 
ternal springs, flexure arm and bellows) Equation (14) 
expresses the balance of forces: 


(14) (P—P,)J) At K, F O 
Combining (13) and (14) we get: 


( A T.8 . 
ce _# ) (T;s + 1) : 


Substituting (11) and (15) into (10): 


(15) F 


a 
(ii— )(T,8+1) 
P mi b : 
(16) E et aA 1 24 TK 
(ve + ma) Te + UK 


As noted previously, the nozzle gain K, is made extremely 
high so that under dynamic conditions the term 1/Ky, is 
quite small compared with the terms in series with it. 
Accordingly, we can simplify (16) to the following: 


by P ? 1 
(17) | ion K,{ 1 + T, 8 ) 


Where K, is the proportional controller gain given by the 
expression: 


(18) K, = (b/a—1) —{ 


We recognize (17) as equivalent to Equation (2) with the 


derivative time T, set to zero. Derivative action may be 
added to the controller of Figure 3, by placing a restriction 


Barnes Unveils New Punched Tape Control System 


A new, highly compact punched tape control system called 
“Binotrol,” with practical applications for automatic op- 
eration of machine tools, valves and other industrial equip- 
ment, has been announced by Barnes Engineering Co., 
Stamford, Conn. 


The new system differs from other control devices in 
several ways. The complete control console is no larger 
than an office desk, and the operating principle of Binotrol 
is digital-to-analog, the exact reverse of most other systems. 


The first use of Binotrol was demonstrated at the Chicago 
Machine Tool Show where it operated a turret lathe com- 
pletely automatically. A coded signal, punched on tape, 
is fed into the machine and the machine moves to a pre- 
determined spatial position depending upon the signal. 
Instruction signals are punched upon a plastic tape with 
each signal translated into a binary code number. 


Each motion of the machine is controlled through 32 pos- 





sible hole positions more than are normally needed for 
a single operation. With Binotrol, the machine starts, 
stops and re-cycles automatically. The operator need never 


touch the controls. 


20 


R, in the connection to the proportional bellows. In Prac 
tice, the derivative action is usually modified to Operate 
over a restricted frequency range. Discussion of this jg 
postponed to a later time. 

We may note here a few factors pertinent to the design 
of the controller just considered. 

1. The proportional gain K, is adjusted by changing 
the position of the nozzle (Figure 3), which changes thy 
ratio b/a. According to (18), K, can range from zero to 
infinity as a varies from the value b to zero. This range 
has practical limitations because at the extremes the nozzle 
gain Ky becomes significant, as well as various angularity 
effects. There are very many ways of achieving an ad. 
justable proportional gain, the mechanism outlined in 
Figure 3 is presented only for its simplicity. 

2. Under steady state (zero frequency) conditions, the 
operator s reduces to zero and Equation (17) is no longer 
valid. Going back to (16) we have for the limit, 5 ~ : 


“ a 
, ( P Ky (1— j ) 
, 
(19) EB x 


This represents the steady state gain of the controller. Fy 
small steady state error we want Ky to be very large. 

3. The capacitance of the integral bellows is often ip 
creased by adding a volume chamber in parallel with the 
bellows. This permits the restriction R, to be designed for 
a larger value (i.e. larger flow passage) for the same range 
of integral time constants. This makes the restriction de 
sign less critical and less affected by particles in the air. 

4. Derivation of Equation (16) neglected many factors 
such as pilot relay dynamics, line losses, angularity effects, 
etc. A good controller design justifies the assumptions em 
ployed, as these factors can be made of small significance ip 
the operating frequency range of the controller. Of course 
as the level of expected performance of the control system 
is raised, and the controller must operate over a wider 
band width, the design problem does begin to offer a chat 
lenge. It is in this area that the potentialities of dynamic 
system analysis are really appreciated. 








NEW BINOTROL System (above) automatically controls ture 


lathe system. It was developed by Barnes Engineering Com 
pany, Stamford, Conn. 


Binotrol makes the turret lathe ideal for short repetitive) 
runs. A process engineer programs the step-by-step oper 
tion of the machine for a particular job. These instrit) 
tions are transmitted to a clerk who punches the required 
tape, with the aid of a code book. The tape, then, is the 
job and can be run off immediately or stored for futur 


use. Productivity of the operator and machine are vastly 


g 


increased. 
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A New Type Displacement Transducer 


By Clarke C. Minter* 


HERE ARE in use at the present 

time several methods for convert- 
ing mechanical displacements into 
electrical changes which are not de- 
pendent on moving a sliding contact 
along a potentiometer wire. The novel 
displacement transducer described in 
this paper also operates without slid- 
ing contacts and can, therefore, be 
classified with the well-known strain 
gage and types based on induction or 
capacitance. 


Although the new transducer em- 
ploys the variation in thermal con- 
ductivity of a confined body of helium 
at low pressures it is not to be com- 
pared with such well-known thermal 
conductivity manometers as the Pirani 
gage used for measuring absolute pres- 
sures in a closed system of fixed vol- 
ume evacuated down to 10°mm Hg or 
lower. In the present apparatus there 
is a closed system of variable volume 
comprising a flexible portion which 
can be displaced by external means 
thereby varying the volume of the sys- 
tem and the density of the helium sur- 
rounding the current-heated bridge 
elements. In this manner, it is possi- 
ble to convert mechanical displace- 
ments of the flexible portion of the 
closed system into electrical effects 
without the use of sliding contacts. 


The new transducer has never been 
described or suggested in any pub- 
lished literature that has come to my 
attention and apparently my _ two 
patents (US 2,358,467 and US 2,515.- 
785) are the only available references. 
Development of this transducer was 
begun in 1941, and after making two 
working mode?s was dropped because 
of more pressing war work. No further 
attempts were made to construct the 
new type of transducer until recently 
When there arose at Naval Research 
Laboratory a need for indicating small 
differences in pressure on a “rugged- 
ized” meter without amplification. It 
was then decided to look into the pos- 
sibilities of the idea which had been 
dormant for so long, and work has 
been completed on the development of 
transducers for two ranges—one for 
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e Operating without sliding contacts this transducer converts dis- 
placement or pressure differential into resistance changes of current 
heated bridge elements through variation in density of helium at low 


pressure in a sealed system. 


absolute pressure over the range 24-40” 
Hg and the other for differential pres- 
sures between 0-4” water. In its pres- 
ent form the transducer can be made 
to indicate very low pressures and ex- 
tremely small displacements, and as 
for high pressure the possibilities are 
limited only by the strength of the 
flexible member. 


Physical Principles 

The simple physical principles in- 
volved in the operation of the new 
transducer are well known and only a 
brief discussion will be given here. 
Figure 1 shows the results obtained 
with a simple bridge circuit in which 
the thermal conductivity of helium at 
low pressures is compared with that 
of air at atmospheric. If a thermal 
conductivity bridge balanced on air at 
atmospheric on both sides is unbal- 
anced by passing helium into one side 
it can be observed that the PD output 
of the bridge does not vary appreciably 
as the pressure of the helium is re- 
duced until about 20 mm Hg absolute 
is reached. What happens as the pres- 
sure is further reduced is shown in 
the graphs of Figure 1. These graphs 
also show that the absolute pressure 
at which helium has the same thermal 
conductivity as air at atmospheric de- 
pends on the type of filament used in 
the bridge. Although a very interest- 
ing point, the effect of the type of 
filament on the relative thermal con- 
ductivity of gases will not be discussed 
here but will possibly be taken up ina 
later paper. 


What is interesting, however, is that 
the slope of the graph of bridge out- 
put against absolute pressure is suffi- 
ciently great to be of some practical 
value. Obviously, if the volume of a 
closed system containing helium at 
these low pressures can be varied, such 
a system could be used to convert me- 
chanical displacements of a flexible 
member into bridge output and we 
should have, in effect, a displacement 
transducer. In its simplest form such 
a transducer could be produced by at- 
taching to the helium cell of the bridge 
shown in Figure 1 a closed bellows, 
filling the combination with helium at 
a sufficiently low pressure and then 
sealing the system. Any change in 
volume of the system caused by dis- 
placement of the free end of the bel- 
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lows would vary the density of helium 
around the filaments of the bridge 
which will thereby become unbalanced 
in proportion to the displacement. 


Performance of Experimental Units 


The results obtained with several 
experimental units have been about 
what was expected from the principles 
involved. To produce a successful unit 
it is very essential that the gases dis- 
solved in the metal of the bridge block 
and bellows system be completely re- 
moved, otherwise H, and CO liberated 
into the closed system will unbalance 
the bridge and reduce its sensitivity. 
Prolonged evacuation of the unit at 
150°C appears to remove gases from 
the metal to such a degree that some of 
the units so treated have shown no de- 
terioration in over a year. After being 
thoroughly pumped out at 150°C 
and flushed with helium while still 
hot the unit is allowed to cool. The 
two sides of the bridge have sepa- 
from the bridgeblock at convenient 
points and joining to form a single 
filling tube. When the pressure of the 
helium in the two systems has been 
reduced to the right value the single 
filling tube is pinched off by means of 
a special tool, and the unit can now 
be adjusted to the lowest pressure for 
which it is to be calibrated. 
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Figure 2 shcws schematically the 
bridge used for indicating absolute 
pressure and the graph of bridge out- 
put for the range 20-40” Hg. The bel- 
lows used in this unit was 14%” OD, 
4%” ID of 11 convolutions and was stiff 
enough to act as its own spring when 
evacuated even when the external pres- 
sure was 40” Hg. In order that 20” 
Hg be the nullpoint of the bridge the 
bellows has to be subjected to an ex- 
ternal pressure of 20” while the fixed 
volume and the variable volume are 
still in communication. After allow- 
ing time for pressure equilibrium to 
be established the two sides of the 
bridge are isolated from one another 
by pinching off the separate filling 
tubes. The unit will now zero at 20” 
Hg and a test over the range of pres- 
sures will show a linear variation as 
given in Figure 2. 


Measurement of Small Displacements 


It is possible to construct an ex- 
tremely sensitive displacement trans- 
ducer by the combined action of two 
small flexible bellows having their 
fixed ends joined and their free ends 
linked together as shown in Figure 
3. Each bellows communicates with a 
pair of cells of a thermal conductivi- 
ty bridgeblock thereby forming two 
closed systems containing helium at 
low pressure. The volumes of the two 
closed systems can be varied by dis- 
placing the linkage connecting the 
free ends of the two bellows in Figure 
3 and it is clear from the figure that 
when the linkage is displaced upward, 
for example, the helium in the lower 
bellows is compressed while that in 
the upper bellows is expanded. The re- 
sult is that the displacement of the 
free end of the combination decreases 





output is a linear function of displace- 
ment. 


While the bridge output shown in 
Figure 3 is rather good, bridges have 
recently been constructed for which 
the output for a given displacement is 
five times as great as that shown in 
the figure. On the basis of these re- 
sults it is estimated that with a suit- 
able circuit it is possible to detect a 
movement of 107 inch. 


When it is desired to measure small 
differences in pressure the free end of 
the bellows combination in Figure 3 
can be connected to a flexible dia- 
phragm or bellows which can be sub- 
jected to a pressure differential. Such 
a combination is extremely sensitive 
to pressure differentials giving a 
bridge output of 30 millivolts per inch 
of water, when used with a light bel- 
lows having an area of 3.13 sq. in. 
Used with a sensitive circuit such a 
combination can detect a change in 
pressure of 10° atm. 


Sources of Error 


Assuming that the thermal conduc- 
tivity bridge is composed of perfectly 
matched pairs of filaments a change 
in ambient temperature will have no 
effect on the nullpoint of the bridge if 
the volumes of the two closed systems 
are approximately equal. However, 
the absolute pressure indicator shown 
in Figure 2 has an error due to the ef- 
fect of temperature on the elastic prop- 
erties of the bellows. Since the effect 
of an increasing temperature on the 


LARKE C. MINTER, the author of the paper “A Novel Displacement 
Transducer” obtained the degree of Ph.D. from Johns Hopkins 
University in 1917, majoring in Physical Chemistry. After serving as 
i a pilot in the U. 





bellows is to decrease its stiffness jt 
will be compressed by a given pressure” 
to a slightly greater extent as the tem. 
perature increases. The result is that 
the nullpoint of the bridge at 20” Hg! 
moves upscale because of the increased 
density of the helium in the variable’ 
side of the bridge. If the external/ 
pressure is now increased the bridge! 
output is still linear but the slope of! 
the line is less than at a lower tem.’ 
perature. The decrease in slope of” 
bridge output can be understood from | 
the graphs in Figure 1 where it can be” 
seen that the slope of the curve of 
bridge output against pressure de 
creases as the pressure is increased, _ 


The magnitude of the temperature 
error is not excessive in any case. The 
drift in nullpoint observed in going 
from 75°F to 108° is less than 2” Hg 
and the slope of the graph of bridge 
output decreases by only 6%. This 
error can be eliminated entirely either 
by thermostating the unit or by Com | 
structing the bellows of isoelastic ma | 
terial. ; 





If the effective areas of the two small 
bellows shown in Figure 3 are not & 
actly equal there will be a small drift 
in nullpoint in one direction or the 
other as the barometric pressure varies 
at constant temperature. In addition, 
the effect of temperature at constant 
pressure is to cause a very small drift 
for the same reason. These effects 
can be eliminated by carefully match) 
ing the two bellows for effective ares | 
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the resistance of one pair of current- 
heated filaments of the bridge and in- 
creases the resistance of the other pair, 
thereby giving maximum sensitivity 
for the conversion of displacement 
into bridge output. 


The graph in Figure 3 shows bridge 
output against displacement for one 
of the early bridges constructed. It 
can be seen that here, too, the bridge 





World War I he spent several years in industrial 
work with various concerns, engaged principally 
on problems in applied physics. Later he spent 
about 15 years developing patents and doing con- | 
sulting work, mainly on instrumentation for gas 
analysis. Since 1948 he has been at Naval Re 
search Laboratory doing some basic work on the 
thermal conductivity of gases and applying the 
results to the development of new methods of 
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The Nation’s First Nuclear Power Plant 


by Gerard H. Giezewski* 


HE UNITED STATES ATOMIC Energy Commission is 

sponsoring the first full scale Nuclear-Power Plant for 
the generation of electricity. The design, construction and 
operation will provide much of the technology that will be 
required for future plant design on a more efficient basis. 
The plant organization will serve as a pattern for nuclear 
power stations as well as a facility for training of per- 
sonnel. Westinghouse, under contract to AEC, is designing 
and building the reactor. Duquesne Light will build the 
electric generating portion and operate the plant after 
completion. The nation’s first full-scale nuclear power 
plant will be located at Shippingport, near Pittsburgh, Pa. 


The nuclear reactor to be used as the heat source will 
produce a minimum full power rating of 790 x 10° BTU/hr. 
This heat is produced in the nuclear core in the form of a 
right circular cylinder six feet high and with mean diame- 
ter of six feet. The seed assemblies contain 52 kilograms 
of enriched U** and the blanket contains 12 tons of uranium 
in the form of uranium oxide (UO,). Most of the power 
comes from the fissioning of U*™ atoms. Approximately 8 
per cent comes from the fast fissioning of U** and some 
power will be derived from the splitting of the plutonium 
atom. The amount of plutonium increases with the life- 
time of the reactor and is expected to reach a substantial 
amount after 3000 MW days/ton average burn-up in the 
blanket assemblies. At the start of reactor life about 60 
per cent of the power will be produced in blanket assemblies 
and 40 per cent in seed assemblies. 


The use of UO, for blanket fuel elements presents many 
advantages. The UO, is completely inert in high-tempera- 
ture water and is also satisfactory from a radiation-damage 
viewpoint. The UO, can be compacted into pellet form, 
sintered, ground accurately to dimensions, and then loaded 
into Zirealory tubing. The center temperatures of the UO, 
fuel elements may reach 2200 F but this causes no apparent 
difficulty since it is 3000 F below the melting point of UO.. 


The reactor will have 24 control rods made of hafnium 
metal. Hafnium metal readily absorbs neutrons and can 
thus retard the fissioning, heat producing, process.  In- 
sertion of the rods into the reactor diminishes the atom 
splitting while withdrawing them speeds up the fissioning 
process. 


The reactor plant consists of a single reactor heat source 
with four main coolant loops. Three of these loops are re- 
quired for producing the 60,000 KW minimum design power. 
Means are provided for isolation of any of the loops for 
maintenance. A high purity light water is used as the 
primary coolant and moderator under a pressure of 2000 
PS! and a flow rate of 45,000 zpm. The coolant enters the 
ra of the reactor vessel where 90 per cent flows upward 
ani the fuel plates and rods and the remainder cools 
: walls of the reactor vessel. After having absorbed 
prey it goes through the core, the water leaves the top 

© reactor vessel, passes through two isolation valves 
*Chief electronics engineer Fort Wayne, Ind., division of Bowser, Inc. 
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down to the heat exchanger, and back to the inlet of the 
reactor vessel through the necessary isolation valves. In 
the heat exchanger the tubes are surrounded by a secondary 
coolant which is heated by the primary coolant in the tubes. 
The result is dry saturated steam at 600 psia at full power. 
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Fig. 1 Basic schematic diagram of the reactor and steam plant. 
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Fig. 2 Reactor core design. 
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Fig. 3 Reactor power and temperature control system. CONTROL REACT é' 
-3 5 
The steam generators are each rated at 263 x 10° BTU/hr. 
approximately one million gph of primary coolant pass 
through the tubes, entering at a temperature of 508 F and 5 
eee ae Sate REACTOR POWER ) 
LEVEL % ' 
The vessel which will hold the reactor is cylindrical in i 
| shape and wil? have a nine-foot diameter. It is 33 feet high. | MIN 
| The walls are about nine inches thick and are made of NO‘ 100 % FP. 
carbon steel plates and forgings with stainless steel clad- Er:K — N+Ey 5 
ding. The total estimated weight of the reactor vessel is > (40S+I)(0.2S+#l) 
500,000 pounds. Kp=50°F AT 1O% FP ' 
PU?2S3S°F DO. 2°F 
The reactor plant will be controlled to maintain a con- CONTROL REACT RATE LO x |IO'YSEC. 
stant average temperature of the primary coolant. The Teer.527° 58 
control method is therefore one of average-temperature REF. 
detection and correction. On-off control of rods is initiated FLOW: 4 LOOPS 100% PUMP SPEED 
at + 3 F, with a + 2 F deadband. To avoid the effects of ASSUMED TEMP COEF -10x10°Y°F ' 


slow response in temperature elements a damping effect is 
provided by incorporating a rate of nuclear level change 
into the control signal. Control can be either manual or 


LOAD TRANSIENT : 100% TO 25% ' 


Fig. 4 Results of a step reduction in power from 100 to 84% wilt 59 
no rod motion and temperature control loop conected. t 















































































automatic. ' 
than in a conventional steam-generator plant. A single 
The turbine generator plant to be used in conjunction control room will provide centralized control of the r 
with the nuclear-power generator is unconventional in many actor, the turbine generator, and all auxiliary equipmem 
respects. It uses saturated steam at a low pressure of 545 with the utmost of safety, simplicity, and dependability. » 
psig which rises to 870 psig as the load is reduced. Op- The start-up and shut-down time of the Shippingport mt ' 
erating speed is 1800 rpm. The station service power sup- clear power plant is approximately one-half the time f 
ply requirements, due to the nuclear portion, are greater quired in a conventional generating plant. 
' 
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Errata (Vol. 2, December 1955, page 537) 
598, 
| 
i STEADY ST. 
| a4 of Feancd | 
SETPOI ed as Figut 
| cs sd gg pl sy tate si Stra Contes Dyas 
| CONTROLS,] 9 fa r 
| Ce Ae ee re oe cs Bamp"by RF iota 
Ld dPo 0- 0.5v ac [sean sox) *°% the December issue, page ro it 
t3Q ap, ac As it appeared in the issue, 
type was unreadable. The 
described an actual control pr 
PRESSURE lem which was solved 
Sia ban matically —— proce 
‘ namics and syn on 
trol system to give 600, 
OPEN LOOP DYNAMIC CHARACTERISTIC = K,G, KoGp K3Gz KgGq formance. Figure A ‘vith 
" diagram of this system 
- | aipte in | - a tated CONTROL RANGE "200.10 400PS!. Po oy representing each 
dN=0 dQ*0 STEADY PUMP INDUCED PRESSURE cvcLng ent with appropriate 
MAX TRANSIENT ERROR 5 T0 10 notation shown. 
2 (pf. Kgs; rae) = Kg, FOR A STEP CHANGE IN FLOW Q OF 2202 /MIN. 
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hnical article abstracts 
o is Waste @: Wesee 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


590. “ AUTOMATIC FACTORY—A CRI- 

590. TEAL EXAMINATION” Stephen A. 
June, John D. Bardis, Lee H. Lurio, 
Leonard S. Polaner, Oystein Sagedahl, 
Herbert A. Sklenar, and Bernard K. Yen- 
kin; Instruments & Automation Vol. 28 
—No. 3, pp 430-435, March 1955. Con- 
cluding installment of series describes 
Project Tinkertoy, and compares hand 
and automatic techniques for the produc- 
tion of modular electronic equipment. 
Elaborate costing data is presented. 

591. “A BLACKBODY STANDARD” Norman 
Marcus; Instruments & Automation Vol. 
28—No. 3, pp 436-438, March 1955. Tem- 
perature-controlled blackbody design pre- 
sented which is based on Mendenhall 
wedge. Typical applications discussed in- 
clude calibration of bolometers and op- 
tical pyrometers, and measurement of 
total emissivity. 

592. “ELECTRONIC CIRCUITRY” Charles 
Keezer and Milton Aronson; Instruments 
& Automation Vol. 28—No. 3, pp 436- 
438, March 1955. Six basic circuits given 
for isolation amplifier, microsecond-spike 
generator, r-f operated high-voltage sup- 
ply, phase-shift oscillator, crystal oscil- 
lator, and tube-filter. Sources of circuits 
and component values are included. 

593. “STRIP PICKLING REQUIRES ACID 
CONTROL” W. H. Stuck; Instruments & 
Automation Vol. 28—No. 3, pp 444-446, 
March 1955. Continuous contro] of addi- 
tion of acid to pickling line maintains 
acid and iron concentrations at optimum 
economic levels. Both batch and contin- 
uous systems are discussed. 

594. “AUTOMATIC MACHINE-TOOLS  RE- 
QUIRE CONTROL-PANEL PROTEC- 
TION” Harold Hardenbrook ; Instruments 
& Automation Vol. 28—No. 3, pp 446-447, 
March 1955. Machine-tool control panels 
are discussed in the light of location, pro- 
tection, cost, and accessibility. Recom- 
mendations for eliminating down time 
are presented. 

595. “WEATHERING TESTS REQUIRE CON- 
TROLLED OZONIZED ATMOSPHERES” 
Dale J. Milnes; Instruments & Automa- 
tion Vol. 28—No. 3, pp 448-449, March 

Techniques are presented for gen- 
eration of controlled amounts of ozone 
for use in weathering studies. Chemical 
— is the key to detection and con- 
rol. 

596. “HOW ACCURATE ARE YOUR TEM- 
PERATURE REFERENCE BATHS?” A. 
B. Kaufman and P. R. Mitchell; Instru- 
ments & Automation Vol. 28—No. 3, pp 
450-451, March 1955. Accuracy of tem- 
perature reference baths can be affected 
by water composition and ambient at- 
mospheric pressure. 

597. “MEASUREMENT OF LIQUID FLOW 
BY POSITIVE-DISPLACEMENT ME- 
TERS” Paul A. Mankin (SCMA) ; Instru- 
ments & Automation Vol. 28—No. 3, pp 
453-457, March 1955. Hints on the selec- 
tion and trouble-shooting of positive-dis- 
Placement meters are given. Topics cov- 
ered include temperautre and viscosity ef- 
ects, pressure losses, accuracies, and a 
— trouble-shooter’s _ test-checkoff 


s| 
598. “INSTRUMENTATION” B. W. Thomas ; 
Ind. & Engng. Chem. Vol. 47—-No. 1. 
pp 79A-81A, Jan. 1955. Author points 
up advances in mass spectrometry, intro- 
uction of transistorized circuitry, and 
trend toward continuous plant analyzer- 
ws oe 
» “INSTRUMENTATION” B. W. Thomas ; 
Ind. & Engng. Chem. Vol. 47—No. 3, 
PP 75A-78A, March 1955. Discussion is 
a pa mee “ Cog ge tech- 
t ygen. etails of magnetic 
Susceptibility, chemical, thermal noe 
“ ee methods are given. 
JREMENT AND DISPLAY 
OF THE CURRENT GAIN (=) OF A 
TRANSISTOR AS A FUNCTION OF 
= R CURRENT” R. A. Hilbourne ; 
ir. Sci. Instr. (London) Vol. 32—No. 3, 
pd 83-85, March 1955. Description of 
wii for measuring < of transistor, 
izing cathode-ray oscilloscope. 


January 1956 


601. 


602. 


604. 


605. 


606. 


607. 


608. 


“A REFLECTION ELECTRON MICRO- 
SCOPE” V. E. Coslett; Jour. Sci. Instr. 
(London) Vol. 32—No. 3, pp 86-91, March 


1955. Design given for microscope to 
view solids by electron beam _ illumina- 
tion. Among special features are variable 


tilt of illuminating source, object stage 
with several degrees of freedom, and ob- 
jective lens of long working distance. 
Latter is to permit metallurgical-size 
specimens to be examined. 


“A PIRANI GAGE CIRCUIT” C. N. Lit- 
ting; Jour. Sci. Instr. (London) Vol. 32— 
No. 3, pp 91-92, March 1955. Circuit us- 
ing germanium rectifier in conjunction 
with direct-reading constant-temperature 
type Pirani gage. Near linear calibra- 
tion is obtained. 


“A DIELECTRIC HEATING AND TEST 
UNIT FOR THE STUDY OF SAND 
PROPERTIES AT ELEVATED TEM- 
PERATURES” R. Rew and R. G. God- 
ding; Jour. Sci. Instr. (London) Vol. 32 
—No. 3, pp 93-95, March 1955. A 100 mc 
dielectric heater setup for use with me- 
chanical testing apparatus records stress- 
strain relationship on photographic plate 
and also indicates fracture brittleness of 
specimen. 

“AN APPARATUS FOR MEASURING 
THE ELASTIC PROPERTIES OF GELS” 
L. J. Lastewell and R. Roscoe; Jour. Sci. 
Instr. (London) Vol. 32—No. 3, pp 96-99, 
March 1955 Apparatus consists of co- 
axial float and cylinder for demonstra- 
tion of elastic properties of colloidal sus- 
pensions and gels. A pair of vanes are 
carried by spindle which is attached to 
the float so that latter can be set in 
motion by directing jets of air onto the 
vanes. 

“INVESTIGATION OF THE HETERO- 
DYNE BEAT METHOD OF MEASURE- 
MENT OF MAGNETIC SUSCEPTIBILI- 
TY” H. G. Effemy, D. F. Parsons, and 
J. O'M. Bockris; Jour. Sci. Instr. (Lon- 
don) Vol. 32—No. 3, pp 99-102, March 
1955. Heterodyne method of determina- 
tion of unstable free radicals is described. 
Change in magnetic susceptibility of liquid 
placed inside coil of an oscillating circuit 
eauses change in frequency which is 
measured by beating against quartz crys- 
tal oscillator. 

“THEORY AND DESIGN OF ROTATING 
MIRROR CAMERAS” H. Edels and D. 
Whittaker; Jour. Sci. Instr. (London) 
Vol. 32—No. 3, pp 103-107, March 1955. 
Fundamental parameters associated with 
rotating mirror cameras are defined and 
related to optical system constants. Cam- 
era errors are defined and expressions de- 
rived for errors which include effects of 
depth of field and image defocusing. 


“A DRIVING UNIT FOR A _ TIME- 
LAPSE CINE CAMERA” A. F. Hughes 
and W. R. Hughes; Jour. Sci. Instr. (Lon- 
don) Vol. 32—No. 3, pp 107-108, March 
1955. Drive mechanism for time-lapse 
studies in biologica) material is described. 
Intervals between exposures can be varied 
by means of switching systems. 


“AN ADIABATIC CALORIMETER FOR 
THE SPECIFIC HEATS OF LIQUIDS IN 
THE RANGE 0 TO 100°C” L. W. Phipps: 
Jour. Sci. Instr. (London) Vol. 32—No. 3, 
pp 109-113, March 1955. Description of 
adiabatic calorimeter for measuring spe- 
cific heats of liquids withie 2 and 3°C. 
intervals over range of 0 to 100°C. 
Features are electrically heated annular 
metal jacket, special oscillatory axis mix- 
ing mechanism, and ease of assembly and 
dismantling. 


“A COMPACT MONOCHROMATOR EM- 
PLOYING RHOMBIC CONSTANT DE- 
VIATION PRISMS” J. W. Gates and S. 
P. Middleton; Jour. Sci. Instr, (London) 
Vol. 32—No. 3, pp 113-115, March 1955. 
Design of instrument for isolating narrow 
spectral bands from discharge lamps and 
continuous sources more efficiently than 
filters. Two 60° rhombic prisms used to 
secure high dispersion for small physical 
size. Properties of a number of prisms 
are given, 





610. 


611. 


612. 


613. 


614. 


ou 


617. 


618. 


619. 


620. 


621. 


“REVIEW OF FUNDAMENTAL COM- 
PUTER MECHANISMS” J. Harland Bill- 
ings; Machine Design Vol. 27—No. 3, pp 
213-216, March 1955. Article describes 
kinematics of mechanisms for producing 
addition, subtraction, differentiation, inte- 
gration, multiplication, and division as 
well as sine-cosine resolution, square-root 
extraction, and quadratic equation solu- 
tion. 

“MULTIPLE-CIRCUIT SWITCHES” 
Keith A. Carlson; Machine Design Vol. 
27—No. 4, pp 158-166, April 1955. Author 
discusses physical and electrical char- 
acteristics of push and pull operated 
manual switches. Article is profusely il- 
lustrated and much industrial switch no- 
menclature is explained. 

“DESIGNING INDICATORS AND CON- 
TROLS” Alphonse Chapanis ; Machine De- 
sign Vol. 27—No. 4, pp 212-214, April 
1955. Designs given for maximum read- 
ability and efficiency of dials, scales, 
controls, and levers in this “human en- 
gineering approach” article. 

“REACTOR CONTROL-ROD THEORIES” 
Raymond L. Murray and John W. Niest- 
lie; Nucleonics Vol. 13—No. 2, pp 18-22, 
Feb. 1955. Examination of the physical 
assumptions of two popular control-rod 
theories suggests a more logical theory 
that offers better prediction of reactivity. 
“SCINTILLATION COUNTING FOR 
MULTIPLE-TRACER STUDIES” G. J. 
Hine, B. A. Burrows, L. Apt, M. Polly- 
cove, J. F. Ross, and L. A. Sarkes; Nu- 
cleonics Vol 13—No. 2, pp 23-25, Feb. 
1955. Well-type counters furnish simple 
method for measuring two or more radio- 
isotopes in a liquid sample. Results given 
for assay of Cr°! and Fe” in a Nal (T1) 
counter. 


- “MEASURING HIGH DOSES BY AB- 


SORPTION CHANGES IN GLASS” 
James H. Schulman, Clifford C. Klick, 
and Herbert Rabin; Nucleonics Vol. 13— 
No. 2, pp 30-33, Feb. 1955. Doses up to 
2 x 10° rep are measured to an accuracy 
of 5 per cent by observing changes in the 


optical density of glass. Dosimeter is 
convenient and rugged, and standard 
measurement time or heat treatment 


solves fading problem. 

“NOMOGRAM FOR ESTIMATING NU- 
CLEAR REACTION ENERGIES” Alex 
E. S. Green; Nucleonics Vol. 13—No. 2, 
pp 34-37, Feb. 1955. New empirical equa- 
tion is behind this method for estimating 
Q-energy values of nuclear bombardment 


reactions. Corrections and _ limitations 
are given, along with a basic review of 
nuclear masses, mass decrements, and 


mass-energy equivalency. 12 references. 
“PROPORTIONAL FLOW COUNTER 
WITH HIGH-HUMIDITY GAS” Gosta 
Nilsson and Gunnar Aniansson ; Nucleonics 
Vol. 13—No, 2, pp 38-39, Feb. 1955. Ar- 
ticle shows how spurious counts due to 
humid flow gas can be eliminated with 
proper choice of gas and discriminator 
level. Gases such as ethane, with lower 
ionization potential than water, provide 
useful plateaus at 79 per cent relative 


humidity. Plateaus also given for butane, 
propane, and methane. 
“VERY WIDE-RANGE ABSORPTION 


COUNTING SYSTEM” W. H. Baker, M. 
L. Curtis, L. B. Gnagey, J. W. Heyd, and 
J S. Stanton; Nucleonics Vol. 13—No. 2, 
pp 40-43, Feb 1955. Windowless propor- 
tional counter and wide-range amplifier 
together with several absorbers permit 
identification of particles from 10-kev 
betas to 5-Mev alphas. Thin-absorber 
construction techniques are presented. 
“SCINTILLATION COUNTER FOR VA- 
POR-PHASE ANALYSIS” K. L. Mai and 
A. L. Babb; Nucleonics Vol. 13—No. 2, 
pp 52-54, Feb. 1955. Paper describes 
technique for scintillation counting of 
vapor phase containing carbon dioxide, 
hydrogen sulphide, and water. Prepara- 
tion of radioactive vapor, calibration, and 
temperature and shielding effects are all 
discussed, 


“PROPORTIONAL GAMMA SPECTRO- 
METER” D. G. Miller; Nucleonics Vol. 
13—No. 2, pp 58-60, Feb. 1955. Physical 


data, block diagram, and circuitry are 
given for gas-filled proportional counter 
used as spectrometer. Characteristics us- 
ing three different gas fills are described, 
and spectra and photopeak resolutions are 
included for Fe, Zn®5, Se 75, and Sn115 
sources. 

“BOOLEAN MATRICES AND THE DE- 
SIGN OF COMBINATIONAL RELAY 
SWITCHING CIRCUITS” Franz E. Hohn 


and L. Robert Schissler; Bell System 
Tech. Journ, Vol. 34, No. 1, pp 177-202, 
Jan. 1955. Paper presents properties of 


Boolean Matrices which can be applied to 
design of relay logic circuits. Treatment 
is largely mathematical. 7 references. 























History of ISA - Part 4 


by S. DB. Reoss _ pi uiyyrnnniannynnutineniewny it iia ili ii iA UI EET | 


HE EXECUTIVE COMMITTEE and the Board of Direc- 

tors met at the New Yorker Hotel in New York City on 
December 4, 1946 with the following present: R. D. Webb 
(98 — Charleston), H. C. Frost (198 — Chicago), A. H. 
Shafer, proxy (71 Cleveland), A. H. Shafer, proxy (25 — 
Cumberland), H. H. Barnum (53 — Detroit), H. Moore (125 
— New Jersey), H. L. Hildenbrand (119 — New York), 
H. V. Fisher (56 — Oak Ridge), M. H. White (204 — Phila- 
delphia), A. H. Shafer (143 — Pittsburgh), H. Moore, 
proxy (61 — St. Louis), H. H. Barnum, proxy (30 — South 
Michigan), W. Wildhack (109 — Washington), H. H. Bar- 
num, proxy (36 — Wayne County). 





President Fairchild read a text of an agreement sub- 
mitted by Mr. Rimbach, President of Instruments Pub- 
lishing Company, covering the use of a section, not to ex- 
ceed eight pages, in Instruments magazine for ISA materi- 
al under a suitable mast head. The Society was to pay 
$1.00 per member per year for a subscription to Instru- 
ments. Other details necessary to such an arrangement 
were included. This agreement was accepted by the Board. 


A committee was appointed to study the possibility of 
a plan for traveling expense allowances to delegates. The 
Treasurer’s report, given by H. E. Ferguson, reported 
assets in the neighborhood of $13,000.00 including the 1946 
show figures. The Board voted Philadelphia as the loca- 
tion of the 1948 Conference and Exhibit. 


Action was taken to have the Board of Directors meet 
three times a year — the first approximately one month 
before the annual meeting; the second, in December; and 
the third, in the spring. There was some discussion on 
the adoption of an emblem for the Society and the Mem- 
bership Committee was instructed to make a decision and 
proceed. 


F. H. Trapnell reported for the Recommended Practices 
Committee, saying that Manometer Tables as prepared 
by H. E. Ferguson were being printed for circulation and 
review prior to being submitted in complete form. 


On May 19 through 22, 1947, the Institution of Elec- 
trical Engineers of England held a conference in London 
on the subject, “Automatic Regulators and Servo-Mecha- 
nisms”. ISA Vice President, J. B. McMahon, attended the 
meetings as chairman of the International Liaison Com- 
mittee. He secured copies of the 15 papers with permis- 
sion to reprint them through the ISA Publications Com- 
mittee. 


The first “Proceedings of the ISA” made their appear- 
ance the latter part of July 1947, when copies were mailed 
to all members in good standing. This binding, which was 
to be an annual publication, contained the papers pre- 
sented at the 1946 Conference held at Pittsburgh in Sep- 
tember 1946. 


Early Growth Years — 1947-1948 


The Board of Directors met at the Hotel Carter in 
Cleveland on April 25, 1947, President C. O. Fairchild pre- 
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siding.* Executive Committee members present wer 
C. O. Fairchild, C. F. Kayan, H. H. Barnum, H. E. Fergu. 
son, R. Rimbach, A. F. Sperry.** The report of the Com 
mittee on Committees gave a detailed statement of th 
duties and scope of the following committees: Executive. 
Instrument Manufacturers’ Advisory, Co-ordinating, Em 
ployment, Meetings, Nominating, Recommended Practice, 
Sections, Advisory, Constitution & By-Laws, Educational) 
Finance, Membership, Publications, Research and Commit 
tee on Committees. 


It was pointed out that any or all of these committe” 
would be empowered to set up necessary sub-committee, 
The committee report also suggested suitable changes ir 
the constitution and by-laws to accommodate the require 
ments of the committees. Because this committee wa! 
temporary, following the acceptance of its report, it wa’ 
moved that a permanent Rules and Procedures Commit 
tee be set up. 

The Educational Committee reported on the program 
that had been set up for the September 1946 conferen 
in Pittsburgh on the subjects of electrical measurements 
industrial instruments, and inspection and gaging. A sim 
ilar set of lectures was proposed for the 1947 conferent 
in Chicago. The committee conceived its interests to 
three-fold, (1) education in industry, (2) undergraduat 
college education, (3) post-graduate college education. I 
consisted of 30 members, chairmaned by B. R. Teare, Jt 
Department of Electrical Engineering, Carnegie Institut 
of Technology. Sub-committees were as follows: (1) Ele 
trical Instruments — chairman, L. F. Parachini of the Ne 
Jersey Section; (2) Industrial Instruments — chairma 
M. B. Hall of the Foxboro Company; and (3) Inspectitt 
and Testing — chairman, Rush Bowman of Precisioneé 
ing Co. 





Employment Committee Chairman C. F. Goldcamp gat 
a detailed report on the 234 registered job applicants a 
the 56 open positions. He described an employment re 
ister to be set up at the Chicago Conference. Twelve S# 
tions had reported forming local employment activities. 


Finance Committee Chairman A. H. Shafer’s report cf 
ered the estimated expenses for the year of 1947; also pl 
posed a budget of $15,000 to cover the 1947 Chicago 
ference. This was based upon a gross of $35,000 from 
show with all space sold. 

Assuming only 50 per cent of the profit of the shew 
be available for 1947 income, and $10,440 income from I 


















*The delegates present and number of members of each section 
Aruba (26—H. Lee, Proxy) ; Central Indiana (65 H. Rockwell) ; 
ton (112 C. Holtz); Chicago (231 E. Rieger) ; Cleveland (105 H. 
Cumberland (27 A. H. Shafer, Proxy); Detroit (82 H. H. Barnus! 
Kansas City (36 O. L. Boutros) ; Louisville (41 E. Brown) ; New 
(133 G. Freeley) ; New York (122 R. Batcher) ; Oak Ridge (67 ©. 
Proxy); Philadelphia (242 M. H. White); Pittsburgh (151 A. 
fer); St. Louis (68 R. Munch); Washington (121 R. Goetzen 
South Bend (21 J. Buck) ; Wayne County (40 W. Baker). 
**Guests: G. E. Gillian, South Bend; C. A. Mabey, New York; E. 
Philadelphia; Paul Exline, Pittsburgh; S. Bousky, Cleveland; A. 
duk, Cleveland; D. J. Angus, Indianapolis; R. Proctor, 
Rudolph, Chicago; G. Kelsey, New York. 
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mmittee estimated a total of $20,440 income. 
om were estimated at $11,100 plus $3,000 to 
Instruments Publishing Company for subscriptions to 
members, leaving an estimated net of $6,340. This amount 
jus a bank balance of $12,860 was calculated to give a 
Potal cash balance on December 31, 1947 of $19,200. The 
chairman reported on an over-all study of the national or- 
ganization which indicated that we were not in the posi- 
tion financially to take on any additional salary items, 
traveling expenses of directors, or other expense not cov- 
ered in the budget. The increased activity of the national 
office was said to warrant some legal advice and $400 was 


set up for this purpose. 


Membership Committee Chairman R. Rimbach reported 
a total membership of 2121, with 1075 as of August 1946; 
1209 as of September 1946; and 1640 as of December 1946. 
New Orleans and Cumberland Sections were accepted as 
charter members as of April 5, 1946, with Oak Ridge com- 
ing in on September 14, 1946. Soon thereafter the follow- 
ing Sections were accepted: 


Eastern New 


Southern 
ber 11, 1946 , RRR Ane January 20, 1947 
uaa ag oe Ag +4 
rm South Bend ...... arch 7, 194 
Texas ....November 11, 1946 Cincinnati ...... March 7, 1947 
Central Louisville ....... March 7, 1947 


Indiana ..November 11, 1946 Twin Cities ...March 10, 1947 


Existing societies which were prospective sections were: 
Akron, Boston, and Houston Instrument Societies; South- 
ern Louisiana Instrument Society; Southern California Me- 
termen’s Association; and Sarnia Michigan Society. A 
new section was formed under the name of Virginia. 


Emblem Committee Chairman Philip Ewald was given 
approval to proceed with their selection in furnishing em- 
blems for membership purchase. The emblem is well- 
known to all ISA members today. Mr. Ewald reported 
that his committee’s work which lead to the final design 
was based on designs submitted by Phil Putman, Philadel- 
phia, and S. E. Mitchell, Charleston, Mal Behar, Pitts- 
burgh, and suggestions from visitors at the Pittsburgh 
Conference and Exhibit. 


Nominating Committee Chairman E. C. Rieger advised 
that a nominee questionnaire and explanatory letter had 
been sent to 23 section delegates on March 1, 1947 with a 
follow-up letter on April 1, asking for replies by May 1. 
The committee was instructed that it should send to the 
delegates a slate of nominees for the national officers not 
later than 30 days before the September 1947 meeting of 
the Board of Directors in Chicago. 


Publications Committee Chairman R. H. Munch submit- 
ted a tentative publication policy and report on the status 
of various approved publications. 


Recommended Practices Committee Chairman F. H. 
Trapnell submitted a roster of his committee, a definition 
of the duties, and lists of projects underway, and those 
for future consideration. H. M. McCarthy, chairman of 
the sub-committee for Thermocouple and Extension Wire 
Standards, reported that their standards were approxi- 
mately 90 per cent completed. W. G. Brombacher, chair- 
man of sub-committee, reported work on Manometer Tables 
well under way. 

E. C. Rieger moved that $3,000 be set up to include the 
issuance of a loose-leaf binder to every member. Suitably 
Inscribed with the I.S.A. emblem, this binder was to con- 
tain material released by the Publications Committee. This 


was approved. 
Board Meets in September 1947 


On September 6, 1947 the Board of Directors held a 
meeting at the Stevens Hotel in Chicago with president 
C. 0. Fairchild presiding.** 


The Constitution Committee Chairman M. H. White 
rought forward several possible amendments; the ad- 
Visability of having an Advisory Committee was again 


. 
From Instruments May 1947, p. 471. 
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discussed and the president was instructed by motion to 
proceed to set up such a committee. 


Finance Committee Chairman A. H. Shafer outlined a 
proposed 1948 budget of $22,000. He also discussed a 
budget of $24,000 for the 1948 Philadelphia convention for 
which the estimated income was $36,550. The expected 
profit from this conference was $26,000. A summary of 
the entire report estimated the total cash and invested 
funds of I.S.A. to be $48,430 as of December 31, 1948. 


The Nominating Committee offered a slate of officers 
which were selected from mailings received from section 
delegates. These were to fill vacancies left by outgoing 
officers. The election results were as follows: President, 
P. G. Exline; Vice-Presidents, H. C. Frost and F. H. Trap- 
nell. 


Meetings Committee Chairman A. F. Sperry recommend- 
ed three meetings of the Board of Directors, in addition to 
that at the annual conference, namely: (1) a meeting at 
the time of the ASME gathering in the winter; (2) an 
April meeting, with a technical section; and (3) a sum- 
mer meeting one month before the annual conference. 


1947 Conference in Chicago 


Highlights of the 1947 Conference held at the Stevens 
Hotel in Chicago, September 8 to 12, are as follows: 


Facts and Figures: Total registration for the week was 
over 7,000. Size of exhibit: 12,919 sq. ft., 147 booths, 139 
exhibitors, with approximately 650 men manning the ex- 
hibits. Value of equipment on display was estimated at 
$6 million. 


A.S.M.E. Program: This was a joint activity with I.S.A., 
with a number of technical papers being sponsored by 


A.S.M.E. A banquet was held on Monday night at the 
Congress Hotel. J. C. Peters, chairman of the I.I.R.D., 
presided. 


I.S.A. Banquet: Approximately 500 persons, including 
wives and guests, attended the I.S.A. banquet on Wednes- 
day evening at the Grand Ballroom of the Stevens Hotel. 
The chairman of the Meetings Committee, Al Sperry, pre- 
sided. President C. O. Fairchild introduced the newly 
elected officers and Executive Secretary R. Rimbach for- 
mally presented Section Charters to the delegates or 
representatives of the 34 sections. Guest speaker of the 
evening was Dr. J. T. Rettaliata of the Illinois Institute of 
Technology, who spoke on Jet Propulsion. 


Luncheon for foreign visitors: 12 countries represented. 


Plant trips: Under the chairmanship of J. F. Swarr, 
200 people took trips through Central Scientific Company, 
Standard Oil Refinery in Whiting, and Southwark Works 
of Carnegie Illinois Steel Corporation. 


Instrumentation Film: G. F. (Jerry) Akins demon- 
strated his now famous “Automatic Control Principles”. 
This demonstration was later filmed as a color sound 
movie. 


Servomechanism Symposium: Next to the Jerry Akins 
demonstration, this was the largest attended meeting, 
highlighted by an impressive array of demonstration equip- 
ment. Dr. Don Campbell gave a paper “Practical Appli- 
tations of Automatic Control Theory.” 


Miscellany: Warren F. Haring, Wallace & Tiernan Prod- 
ucts, Inc., was re-elected Chairman of the Exhibits Ad- 
visory Committee. The Employment Committee reported 


**The delegates present and the number of members in each section 
were: Aruba (Faucett—28) ; Central Indiana (Underwood—81) ; Charles- 
ton (Webb—91); Chicago (Rieger—233); Cincinnati (Hickenlopper— 
42); Cleveland (Lee—119); Detroit (Richardson—83); Eastern New 
York (Gardner—17); Kansas City (Boutros—-38); New Jersey (Moore— 
146); New York (Batcher—-132); Oak Ridge (Webb——69); Philadelphia 
(White—256) ; Pittsburgh (Shafer--156); St. Louis (Boyle—79); South 
Texas (Givens—50); Twin Cities (Marchant—11); Washington (Goet- 
zenberger—141); Wayne County (Barnum—41); Louisville (Brown— 
53); Southern Michigan (Mead—48); Gulf Coast (Nichols—27). 














308 registered applicants, with a total of position open- 
ings of 82 and 22 positions filled. R. Rimbach, Chairman 
of the Membership Committee, reported a total of 2296 
members. This covered a total of 32 Sections. 


Regional Meeting in N. Y. (1948) 


On January 30 and 31, 1948 a semi-annual I.S.A. Con- 
ference was held at the Pennsylvania Hotel, New York 
City, with the New York Section acting as host. There 
were approximately 500 registrants. Technical papers 
were read on both days at the Hotel Pennsylvania and 
Columbia University. Two educational sessions were con- 
ducted on January 31, covering instrument short courses. 
A dinner meeting was held Friday with 100 in attendance. 
The National Executive Secretary, Dick Rimbach, reported 
a total membership of 2750, with 34 sections active and 
two more petitioning for charters. 


A financial report prepared by Treasurer H. E. Fergu- 
son, covered the period of January 1 to July 17, 1948 and 
showed total receipts for the national organization of 
$58,468.64, including exhibit space for the Philadelphia 
show, and dispersements of $26,586.91. The cash on hand, 
after deducting vouchered but unpaid bills, was $49,035.01. 
It was estimated that the Philadelphia exhibit expenses 
would run about $29,000. 


H. Frost, Chairman of the Committee on Technical Com- 
mittee Structure, offered a new plan, which contemplated 
the establishment of channels whereby any papers sub- 
mitted would have definite consideration of presentation 
and/or publication before the Society. Also, all techni- 
cal activities in the Society would be promoted through 
the Technical Division under the administrative supervi- 
sion of one of the national Vice-Presidents. The following 
committees were proposed, although others might be 
needed later: Instrumentation for Production Purposes, 
Instrumentation for Analysis, Instrumentation for Test- 
ing, Instrumentation for Transportation, Instruments for 
Inspection and Gaging, Recommended Practices, Instru- 
mentation Research and Development, Instrumentation 
Education, and Instrument Maintenance and Operation. 


New Journal Editor Selected 


As announced in the Journal of the Instrument Society 
of America, Vol. 3 No. 4 (in April 1948 issue of Instru- 
ments), H. L. Hildenbrand was selected as the new Journal 
editor, effective April 1, 1948. Mr. Hildenbrand replaced 
R. R. Proctor who had served the Society in this job since 
its inception and asked to be relieved because of ill health. 


Executive Committee Meets (April 1948) 


The Executive Committee held a meeting on April 23, 
1948 at the Jefferson Hotel, St. Louis, Missouri. It was 
presided over by President Exline with the following pres- 
ent: Trapnell, Frost, Ferguson, McMann, Munch, and Rim- 
bach. Absentees were Fairchild, Barnum, and Kayan. 


Educational Committee Chairman E. D. Wilson reported 
on an extensive program for the committee. It covered 
the three phases previously mentioned, namely; one for 
mechanics, another for under-graduate students, and a 
third on the graduate level. 


Charters were granted to two sections, Central Illinois 
(Peoria) and Houston. Petitions were expected from Mon; 
treal, Boston, Akron, and Atlanta. Activity was also an- 
nounced in San Francisco and Saginaw, Michigan, with 
Eastern New York and Tulsa Sections starting Student 
Sub-Sections. 


Publications Committee Chairman R. Batcher reported 
on the review of the 1947 Conference papers and selec- 
tions for publication in the Journal. The Committee also 
selected for publication for member distribution one of the 
papers from the 1947 British Symposium on Servo-Mecha- 
nisms. A. H. Shafer, Chairman of the Finance Committee, 
reported on a tentative 1949 budget, as follows: 
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Income: 
1949 Conference and Exhibit in St. Louis ..$51,700.00 





I a so oo we smth wes 17,575.50 3 
PNR ain Sc oeccaae veaudeoveec $69,275.50 
Expenses: i 
Budgeted expenses and appropriations, € 
NE he Gus ew bee bs voce de ees $61,950.00 “¢ 
ed a ah iins ale bow ements $ 7,325.50 o 


A report was also made on the question of a permaney 
Secretariat. The expense involved was estimated at $46,004 
if considered for 1949; this was therefore considered ig. 
practical to consider for several years. 


Executive Committee Meets (July 1948) 


Executive Committee met on July 16, 17, 1948 at Hotg 
Stevens, Chicago, President Exline presiding.  Pregey 
were Exline, Rimbach, Ferguson, Kayan, Trapnell, Frost 
McMahon, Sperry, and guests Rudolph (S.A.M.A.), Gragg 
Batcher, and Rieger. 


The president appointed F. Trapnell as chairman of, 
committee to make recommendations on the requiremeny 
for a National Secretariat. The committee was to report 
at the first Executive meeting following the annual meg. 
ing in September, 1948. | 


A petition was received from the Philadelphia Sectig 
recommending F. A. Uehling for Honorary Membership it 
the I.S.A.; having the necessary signatures in accordang 
with the Constitution, this petition was accepted. Als 
the Akron Section was granted a charter on the applic 
tion of its secretary by letter of July 7, 1948. 


It was moved that the Executive Committee recommel) 1 
to the Board of Directors that the Society hold a Spring) - 
meeting in 1949. It was also moved that the Executiy 
Committee recommend to the Board of Directors the fo 
lowing method of designating the Nominating Committe: | 


1. That the Directors belonging to each Regional Ares 
as used by the Sections Committee, select one of ther 
number to serve as a member of the Nominating Commit 
tee, and a second member to serve as an alternate. 

2. That the member, or alternate, so selected be abl 
to attend meetings of the Nominating Committee to rep 
resent their areas. 

3. That this Nominating Committee select one candidat) | 
for each of the elective offices covered by the Constitutiay | 
and submit this slate of officers to the Board of Directos 
no later than May 1 of the current year with an #@ 
nouncement to appear in the I.S.A. Journal in the earliest 
practicable issue. 





‘1948 Instrument Fair’ at Philadelphia 


The third annual I.S.A. conference and exhibit was hel 
in Philadelphia, September 13 to 17, 1948 at the Conver 
tion Hall, under the general title “1948 Instrument Fai) | 
Attendance was counted at 12,915, the majority beilt | 
users. 


There were approximately 39 papers given to an aud: 
ence of instrument maintenance men, engineers, scientist | 
and salesmen. Co-operating in the presentation of the) | 
papers were the American Society of Mechanical Eng | 
neering, American Institute of Physics, and the Amey) | 
can Institute of Electrical Engineers. 


There were also eight educational lectures runnilf 
through the week. The 506 who attended the banquet we 
addressed by Frank Totton, Vice-President of the Chat 
National Bank of New York City, who spoke on the st 
ject “America Tomorrow.” 


With regard to the exhibits, 200 booths covered 22) 
sq. ft.; 110,000 exhibit advertising stamps were distribute 
over 1,000 letters written to executives; 200,000 tental™ 
programs distributed; 215,000 invitations sent out to meé 
bers of the various co-operating societies. The estimal® 
budget for earnings for 1949 were as follows: Gross ® 
come — $71,770; less appropriated expenses — $63, 


net income $8,010. 
(To be Continued in February) 
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President Robert T. Sheen has an- 
nounced the schedule for the ISA Mid- 
Winter President’s Conference to be 
held at St. Petersburg, Fla., on Feb- 
ruary 27, 28 and 29. 

This Conference is designed to com- 
bine ISA National Committee meet- 
ings with Executive Board meetings 
for increased efficiency in conduct of 
Society business, and for the conven- 
ience of national officers and commit- 
teemen. A special feature of this Con- 
ference is the first meeting of the ISA 
Educational Foundation Commission. 

Dr. Blake Van Leer, President, 
Georgia Institute of Technology, will 
address the Conference members on 
Tuesday, Feb. 28. His subject will 
be “The Efficient Use and Training of 
Technical Capacity.” Dr. Van Leer, a 
member cof President Eisenhower's 








October 31, 1955. 
Certified Public Accountant. 


STATEMENT OF ASSETS AND SURPLUS COMPARISON 
OF 1954 AND 1955 


STATEMENT OF INCOME AND EXPENSE AND 
COMPARISONS WITH 1955 BUDGET AND 1954 ACTUAL 


Three-Day Mid-Winter President’s Conference, February 27-29 


National Educational Conference, also 
has accepted membership on the ISA 
Educational Foundation Commission. 

Monday, February 27, the Society 
Structure and Planning Committee, 
and Finance Committee, will hold 
their meetings. SS&P Chairman is 
Phil T. Sprague, Jr., of the Hays Cor- 
poration, Michigan City, Ind., and 
Howard Hudson of Panellit, Inc., Sko- 
kie, Ill., is Finance Committee Chair- 
man. 


This is first full meeting in 1956 of 
the Educational Foundation Commis- 
sion which is under chairmanship of 
Dr. Robert J. Jeffries, Schlumberger 
Instrument Company, Ridgefield, Conn. 


Executive Board members will meet 
Wednesday with President Sheen, con- 
cluding the three-day session. 


In accordance with the By-Laws of our Society, | am pleased to publish 
in the ISA Journal our financial statement for the fiscal period ending 
The books of the Society have been audited by our 


J}. T. Vollbrecht, Treasurer. 


Oct. 31, 1955 Dec. 31,1954 








ASSETS 

Cash, less Exhibitors Deposits ............... 51,616.96 14,863.07 

Gh ea Cons «kee das oe eee 30,000.00 30,000.00 

Inventories, less write-offs ................. 7,190.74 14,837.67 

Furniture & Fixtures, less depreciation......... 9,996.08 11,420.07 

RE REE DS: ee 2,554.37 712.47 

er 210.00 114.35 
I ees 101,568.15 71,947.63 

i Re Sd et one 0 0 

ee ee eee pakaee cee 101,568.15 71,947.63 




















10 Months 10 Months 12 Months 
1955 1955 1954 
Actual Budget Actual 
INCOME 
ee eae be 35,799.66 37,252.00 47,875.65 
A ee 90,693.21 86,440.00 78,923.38 
swee Ganmeerence ............% 13,747.82 7,500.00 12,867.46 
| ED oo. oa oo ce ee ede 183,373.00 175,000.00 218,847.65 
| TOTAL INCOME ......... 323,613.69 306,192.00 358,514.14 | 
EXPENSE | 
ee ck ca vices 54,775.49 56,702.00 69,356.75 
ecco eeesioc 119,362.35 118,986.00 124,029.61 
1955 Conference ............. 24,921.16 30,141.00 57,664.86 
I wk cence es 94,934.17 92,641.00 132,753.88 
TOTAL EXPENSE ........ 293,993.17 298,470.00 383.805.10 
OPERATING PROFIT .......... 29,620.52 7,722.00 Bano he 
*DEFICI 
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FUTURE ISA MEETINGS 


January 10-11, 1956 

Yankee Instrument Fair and Symposium spon- 
sored by the Boston Section will be held at 
the Sherry-Biltmore Hotel, Boston, Mass. For 
further information contact Owen C. Jones, 
79 Milk St., Boston 9, Mass. 


January 14, 1956 


‘Midwinter meeting of Technical Division Chair- 


men to be held in Chicago, II 
January 21, 1956 


Executive Committee of Executive Board Meet- 
ing to be held in Philadelphia, Pa. 


January 30-February 1, 1956 

Seventh Annual Southeastern Symposium on 
Industrial Instrumentation to be held at the 
University of Florida, Gainesville, Fla. Joint- 
ly sponsored by ISA and the Engineering and 
Industrial Experiment Station. Contact W. C. 
Hackler at the school’s College of Engineer- 
ing. 


February 9, 1956 

Annual Midwinter Conference of the New York 
section entitled “Instrumentation and Control 
of Nuclear Processes,” will be held at New 
York’s Statler Hotel. Contact H. H. Johnson, 
Consolidated Edison Co., 4 Irving Place, New 
York 3, N. Y. 


February 27-29, 1956 

Executive Board meeting to be held in St. 

Petersburg, Fla. Included will be meetings 

of the Finance Committee, Society Structure 

and Planning Committee, President’s Educa- 

Sen Commission and Industry Advisory 
a 


March 5-7, 1956 

Sixth Annual Conference on Instrumentation 
in the Iron and Steel Industry sponsored by 
the Pittsburgh Section will be held in that 
city at the Hotel Webster Hall. Contact Fred 
D. Marton, 845 Ridge Ave., Pittsburgh 12. 


April 5-6, 1956 

Special Technical Conference on Magnetic Am- 
plifiers co-sponsored by AIEE, IRE and ISA 
Central New York Section to be held at Hotel 
Syracuse, Syracuse, N. Y. For further in- 
formation contact Fred Lingel, 712 Summer 
Ave., Syracuse, N. Y 


April 5-7, 1956 

Second Annual Southwestern Region Instru- 
ment Conference and Exhibit sponsored by the 
Birmingham Section. For more information 
write F. M. Rutledge, P. O. Box 2024, Birm- 
ingham, Ala. 


April 25, 1956 

Symposium on “Control Systems Engineering— 
Electronic Controls in Industry,” sponsored by 
the Wilmington Section. For further informa- 
tion contact W. G. Schmick, Minneapolis- 
Honeywell Regulator Co., Orange St., Wilming- 
ton, Del. 


April 26-27, 1956 

Technical Conference on Electrical Recording 
and Controlling Instruments sponsored by 
AIEE. ASME and ISA cooperating. Will be 
held at the Hotel Bradford, Boston, Mass. For 
information contact E. T. Davis, Leeds & 
Northrup Co., 4901 Stenton Ave., Philadelphia, 
Pa, 


August 21-22, 1956 

National Telemetering Conference sponsored 
by ISA, IRE, AIEE and IAS, to be held at 
the Ambassador Hotel, Los Angeles, Calif. 
Contact Richard Wendt, 124 Dauntless Dr., 
Pittsburgh 33, Pa. 


September 17-21, 1956 

11th Annual ISA Instrument-Automation Con- 
ference and Exhibit to be held at New York 
Coliseum, New York, N. Y. For further in- 
formation contact Executive Director William 
H. Kushnick, ISA, 1319 Allegheny Ave., Pitts- 
burgh 33, Pa., or Fred J. Tabery, Exhibit 
Manager, 3443 South Hill St., Los Angeles, 
Calif, (until New York office opens). 
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MR. and MRS. DAVID M. BOYD, JR. (left) 


duplicate award won by Mr. Wayne for second place. 


receive the Mink Stole as Grand Prize 
in Swagelok Award Membership Contest, and Mrs. Alex M. Wayne (center) wearing 


Mr. Fred A. Lennon (right) 


President, Crawford Fitting Co., sponsored the contest. 


Two Mink Stoles Presented to Winners in Swagelok 
Award Contest; Dave Boyd and Alex Wayne Win Grand Prizes 


As an added incentive for ISA mem- 
bers to secure new members for the In- 
strument Society of America during 
the 1955 national membership cam- 
paign, Fred A. Lennon, president of 
Crawford Fitting Company conceived 
and announced, in the March, 1955, 
issue of the ISA Journal and in sub- 
sequent issues, the Swagelok Award 
Contest. 


The Swagelok Award Contest, open 
to all full members of ISA, closed 
November 30 with David M. Boyd, 
Jr. of the Chicago Section the win- 
ner of the Grand Swagelok Award, a 
luxurious mink cape stole. When the 
final tabulations were checked, con- 
gratulations were sent by Fred A. 
Lennon to Dave for an outstanding job 
and for the fine Christmas present he 
had won for his wife, Louise. The 
Boyds live at 315 Ridge Road, Claren- 
don Hills, Illinois. 

The winner of the Runner-Up Swage- 
lok Award, Alex M. Wayne, came so 
very close to the top man in securing 
new members for ISA that Fred Len- 
on decided that he, too, should receive 
a mink cape stole for his wife, Kath- 
erine, instead of the Minox camera. 
The Waynes live at 1690 28th Avenue, 
San Francisco 22, California. 

Accerting to the rules of the contest, 


full members of the ISA were required 
only to sign new full membership ap- 
plications to the Instrument Society 
of America as first endorsers and ap- 
plications did not have to be for the 
contestant’s own Section. Applicants 
could not previously have been mem- 
bers of the ISA in any classification. 
Reports of membership applications 
were sent each month to Crawford 
Fitting Company and carried the cer- 
tification of the local Section Presi- 
dent. 

Tabulations of reports were main- 
tained by President Warren H. Brand; 
Vice President Edward C. Barran; and 
Fred A. Lennon. Before the prizes 
were awarded, reports were verified by 
both the local Sections and the Nation- 
al Office. 

Although the 1955 ISA membership 
campaign fell short of the goal of ten 
thousand full members, it is felt that 
both the ISA campaign, which closed 
June 30th, and the Swagelok Award 
Contest, which ended November 30th, 
aided in substantially increasing the 
total membership of the Instrument 
Society of America and in helping to 
publicize the Society’s name and aims. 
On this, the Tenth Anniversary of its 
founding, the ISA’s total membership 
roster is the largest in history. 

(See announcement page 13A this issue) 


New Subscription Rates Announced for ISA Journal 


ISA Journal subscription rates have 
been revised effective with the Jan- 
uary 1956 issue. In addition to lower 
rates for individual subscriptions, 
special low rates for group subscrip- 
tions are offered. 


User companies and manufacturers 
will find these new low group-rates 
offer an ideal means to distribute 
copies of the ISA Journal to instru- 
ment engineering and technical groups 
within their plants. 


Individual non-member subscriptions 
for one year are now $4, or about 33 
cents per copy. New rates for addi- 
tional years are, two years, $7, three 
years, $9, and five years, $12.50, an 
average of 20 cents per copy. These 
rates apply to subscriptions in the 
U.S.A., U.S. possessions, Canada, Mexi- 
co, and Latin American countries. 

For the first time individual non- 
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members may take advantage of a 
special low rate for group subscrip- 
tions made at one time. Three in- 
dividual subscriptions for one year 
earn the new low group-rate of $3 per 
subscription. Five individuals may 
now subscribe at one time for $2.50 
per year per subscription. All sub- 
scriptions are payable in advance. 

Foreign subscriptions, payable in 
advance, also have been changed to 
$6 per year, $10 for two years, $14 for 
three years, and $20 for five years. 

All subscriptions include the three 
special issues; July with advance data 
on the Annual ISA Conference and 
oxhibit; the big September issue with 
complete Conference and Exhibit Pro- 
grams, and the November “Show Re- 
port” issue. 

Single copies of the ISA Journal will 
now be available to non-members at 50 
cents. 


Connnecticut Valley Section 
Forms; Petitions for Charter 


With 116 members in its fold, a 
Connecticut Valley Section has forma 
to become ISA’s 81st Section. Th 

“xecutive Board is currently acting 
the new Section’s petition and Fe 
ruary 14 has been tentatively set ay 
Charter presentation date. 


Joseph H. Bertram, of Contn, 
Products, Inc., West Hartford, Con, 
headed a group in forming the Section 
Mr. Bertram is a member of the Boy, 
ton Section. 

Temporary officers are: Edward Wi 
lace, President; Alden Settle, Seen} 
tary; and Irwin F. B. Lloyd, Jr., Treg! 
urer. 


E. C. Baran is Appointed 
Executive Board Member 


President Sheen announced on 
cember 14 the appointment of imm 
diate-past Vice President E. C. Barmy’ 
to membership on the ISA Executiy’ 
Board. Mr. Baran retired from th. 
Board after serving an unexpired — 
of Dr. Axel H. Peterson. 

Mr. Baran is Mechanical Departmen’ 
Coordinator for the Standard Oil Com 
pany of Ohio, Cleveland. 


Thomas W. Waldrop to Head 
Sections and Membership . 


After serving five years on the If) 
national Sections and Membershi 
Committee and last year as Distrit 
Chairman of the Southeastern Ar 
Thomas W. Waldrop has been # 
pointed national Chairman succeediif 
Francis G. Tatnall. 

Mr. Waldrop is District Manager# 
Atlanta, Georgia, for the Republi 
Flow Meters Company, Chicago, Ill 

He was born in LaGrange, Ga. a 
received his B.S. in Mechanical Eng 
neering in 1943 from the Ala 
Polytechnic Institute. He also # 
tended Georgia Institute of Technolog) 
and Cornell University. I 


In addition to his ISA activity 
is a member of — Chi Alpha?) 
Tau Sigma, A. S. M. E., Technical 
sociation of Pulp out Paper Indust 
Florida Engineering Society and Ge 
gia Engineering Society. 

Mr. Waldrop’s address is Box 
Atlanta, Georgia. 





Journal Correspondents Note: 


With new officers and 1956 activi 
programs starting this month, 
Sections will appoint new ISA Jo 
Correspondents. Sections are urged 
send the names and addresses of 
respondents to the ISA Journal. 
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ExecDirector’s Diary | 


On Page 29 of this issue is Treasurer 
Volbrecht’s financial report for the fis- 
cal period ending Oct. 31, 1955. It 
shows that the Society netted about 
$30,000 from its operations and that 
our surplus is now somewhat above 
the $100,000 mark after having dropped 
last year by a substantial loss. While 
surplus accumulation is not the major 
objective of our Society, none-the-less 
our ability to render continuing and 
improving services depends also on our 
business management. 

One major item of loss in member- 
ship services is on our sale of Pro- 
ceedings. Our past practice was to 
print those individual papers which 
were on hand prior to the annual meet- 
ing and sell them at nominal prices to 
members in attendance. Then after 
the meeting we worked hard to get all 
the other papers, have them printed 
and then bound into a set of Proceed- 
ings. We then publicized their avail- 
ability to members and to libraries and 
hoped to sell them. The facts are that 
we seldom sold enough sets to warrant 
the effort. Hence each year we ac- 
cumulated a shelf stock of Proceedings 
which progressively became less sale- 
able. Finally we wrote them off as a 
loss. I roughly estimate these annual 
losses to mean $1.00 per member—al- 
most 25 per cent of the $4.50 retained 
by the National for membership servy- 
ices. 








Because we believe Proceedings are 
a worthy service of a technical so- 
ciety, we are attempting this year to 
market them in a more effective man- 
ner. Our plan is to print the proceed- 
ings in time for the annual meeting, 
September 17-21, and sell them there. 
We may work out some arrangement 
to include one part of the proceedings 
in the registration fee for the techni- 
cal sessions and sell the other parts 
to the set. To avoid competition from 
Preprints we plan to eliminate the 
sale of individual papers. 

While I know some members will be 
disappointed to learn that no pre- 
prints will be available for the 1956 
Conference, I believe the plan we have 
in mind to be the best practical solu- 
tion to our substantial loss from the 
hecessity to publish proceedings. We 
have already done everything possible 
to keep the costs down for printing, 
binding and publicizing Proceedings. 

We now have to find a better way 
of getting them into the company, 
technical, and personal libraries of 
those interested in instrumentation 
and automatic control. Having them 
o hand for sale at the time of the 
Conference is one step in that direc- 


etl Kirknted 
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Membership Chairman Tatnall Makes 1955 Committee Report 


By Francis G. Tatnall 


Chairman, Sections & Membership Committee 


During the past year an organization 
within an organization has grown 
almost unnoticed. The staff of District 
Chairmen of the Sections and Member- 
ship Committee has been organized 
into a national team and is now func- 
tioning in the 16 Districts. Plans 
and purposes of this group have been 
outlined in the ISA Journal. 


Briefly, the 16 District Chairmen 
were appointed for designated terri- 
tories covering the U. S. and Canada. 
Outlines of these territories, as pub- 
lished in the JSA Journal, October p. 
458, are about the same as in the sales 
force structure of a large corporation. 
ISA District Chairmen correspond to 
District Sales Manager of the corpora- 
tion. The General Sales Manager on 
this ISA organization chart in 1955 
was the writer of this report. He in 
turn reported to ISA Vice President 
A. A. Anderson. Mr. Anderson oc- 
cupied the same place on this chart 
as a Vice President in Charge of Sales. 

This “sales organization,” however, 
with a quota (10,000 members by De- 
cember) was planned to employ a new 
“sales angle” in their campaign. It 
was designed to enroll new members 
who would stay with ISA and become 
active in ISA affairs, and as well, to 
hold wavering members—wavering be- 
cause of lack of sufficient local Section 
activities. This new approach, based 
on the sound principle that if the So- 
ciety were attractive and personally 
valuable to a member, then member- 
ship gain and new Sections would be- 
come almost automatic. By this it was 
meant that the Society, as a_ solid 
nucleus, would look so good that 
“prospects” looking in would want to 
become a member instead of waiting to 
be “sold” by a zealous Section Member- 
ship Chairman. In some cases entire 
technical groups have come to the 
Society as a complete unit to form a 
new ISA Section. 

Such a policy meant that a District 
Chairman was not expected to take 
the lead in drumming up new mem- 
bers in the old-fashion undignified 
way. Members gained in such manner 
might not be steady year-in-year-out, 
because they would be too loosely held 
to ISA Section activity. In a real 
sense, the District Chairmen would be 
directly concerned with the advance- 
ment of all Sections in their territor- 
ies. Also, this meant that first, he was 
most anxious to promote all things 
that make for good Sections, and, 
secondly, it was his duty to encourage 
meetings with good speakers offering 
technical values, social events, fellow- 
ship, and activities of special interest 
to engineers, technicians, vendors, and 
those of other interests within the 
areas of the Society. This meaning 
local Section clinics, workshops, 
panels, debates, shows, conferences, 
symposia, recommended practices dis- 
cussions, student activities, speakers’ 


bureau, standards of terminology and 
performance, specifications, and such. 
Out of this would come to each mem- 
ber a keen appreciation for Section at- 
tendance and participation in ISA 
work. 

Thus, the “work order” to the Dis- 
trict Chairmen was to the effect that 
they were entirely responsible for the 
spirit, enthusiasm, and financial con- 
dition of the Sections in their respec- 
tive territories. They were designated 
as the district representatives of the 
ISA National Office, reaching to all 
corners so no Section would be neg- 
lected. With such responsibility went 
all the authority and prestige resplen- 
dent to such a staff function. His visit 
to a local Section would be a notable 
occasion, and a frank discussion of 
Section problems. It was emphasized 
that he would maintain personal con- 
tact with all his Sections, to carry to 
all Sections, the vigorous spirit of 
ISA. 

During the year, three general meet- 
ings of District Chairmen were held. 
One on the East Coast, in Philadel- 
phia; one on the West Coast, in Los 
Angeles, and one in Chicago. Each 
chairman was given a chance to at- 
tend without too much traveling. 
National Officers and Executive Direc- 
tor Kushnick were in attendance at 
all these meetings. 

It was agreed that the basic func- 
tions of a technical society are educa- 
tion, fellowship, and in some cases, 
industry standardization. Fellowship 
is important, because it makes one 
feel he is a part of the “team.” The 
give-and-take and willing exchange of 
knowledge and experience can then 
best be attained. When its members 
make and enjoy fine friendships, as 
well as engineering excellence, at their 
Section meetings, then the Society is 
going forward and does not need high 
pressure member-getting methods. 
Quality in membership begets further 
enhancement in quality, and attracts 
and stimulates those on the perimeter. 


It is an exciting experience to 
building enthusiasm among spirited 
men, and to have them go out to the 
local Sections of the Society and infuse 
the same enthusiasm in members in 
all corners of the grass root areas. 

Now, at the end of this first-year 
organization of the team of District 
Chairmen of the national Sections and 
Membership Committee, we can see the 
beginning of a real force that should 
go on to even greater accomplishments. 


In this work there is much effort, 
travel, and masses of correspondence, 
all a part of the job. We can say in 
this annual report that we have taken 
the definite steps toward touching 
everyone with the “ISA idea” flowing 
right from the top; to make a better 
ISA for all, and for the new members 
who are coming in. 
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Lively Papers, Talks Highlight 
Philadelphia Section Symposium 


“Automatic Control Loops — Elec- 
tronic or Pneumatic” was the theme 
of the Philadelphia Section’s annual 
Symposium held this year at the Penn 
Sherwood Hotel, October 28-29. An in- 
strument fair was run in conjunction 
with the Symposium. 


A total of 330 paid registrants 
turned out for the two-day affair which 
was a follow-up and expansion of a 
panel discussion held by the Section 
last March. Visitors to the Instru- 
ment Fair boosted the total registered 
attendance to over 600. 


The Symposium consisted of three 


technical sessions, each with four 
speakers. Two speakers defended the 
electronic control system and the 


others the pneumatic control system. 
In each case the speakers represented 
“user” and “supplier” companies. 


The first technical session covered 





TYPICAL SCENE at Philadelphia Section’s 


Symposium and Instrument Fair which 
brought in an overall attendance of over 
600. Visitors got latest data on new 
developments in process control. 


the advantages enjoyed by the respec- 
tive systems. The second covered typi- 
cal overall costs and the third covered 
installation and maintenance of the 
various components of the two types of 
systems.—W. F.. Kamensky. 


Cleveland Scene of Nuclear Engineering, Science Congress 


A giant Nuclear Engineering and 
Science Congress and Atomic exposi- 
tion was held at the Cleveland Public 
Auditorium December 10-16. The event 
was coordinated by the Engineers 
Joint Council. 


This first cooperative Congress, 
sponsored by leading engineering and 
scientific societies, presented papers 
from industry, government agencies 
and universities. The most recent de- 
velopments in industrial applications 
of atomic energy, including a nuclear 
reactor were exhibited. 

At one meeting the problem of stand- 
ardization of instruments and com- 
ponents was discussed by representa- 
tives of the electronics industry. 





Western Computer Conference 
At San Francisco, Feb. 7-9 


The 1956 Western Joint Computer 
Conference and Exhibit will be held 
at the Fairmont Hotel, San Francis- 
co, Calif., February 7-9. This confer- 
ence, one of two national annual con- 
ferences on electronic computers, is 
sponsored jointly by the American In- 
stitute of Electrical Engineers, the 
Association for Computing Machinery, 
and the Institute of Radio Engineers. 


A total of 35 papers will be pre- 
sented and a large number of exhibits 
by prominent companies in the com- 
puter field will be offered during the 
three-day sessions. Plant tours to 
computer installations are also 
planned. 

Additional information from Donald 
C. Holmes, Chairman, Publicity Com- 
mittee, Care of Shell Development Co., 
Emeryville, Calif. 
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The U. S. Public Health Service in 
a report to the Congress urged the 
training and equipping of state and 
municipal public health agencies to 
guard against radioactive pollution of 
streams and water supplies. Another 
report stated that large quantities of 
the element cesium 137—a valuable 
source of radiation for cancer therapy, 
X-ray photography, drug sterilization 
and other uses—can be recovered from 
the waste products of nuclear furnaces 
by a new method. 


A complete set of papers presented 
at the event are available for $65.00. 
Write American Institute of Chemical 
Engineers, 25 W. 45th St., New York 
36, N. Y. 


National Microwave Symposium 
In Philadelphia February 2-3 


The National Symposium on Micro- 
wave Techniques will be held in Phil- 
adelphia on February 2-3. The Sym- 
posium is sponsored jointly by the Pro- 
fessional Group on Antennas and Pro- 
pagation, the Professional Group on 
Microwave Theory and Techniques and 
the Philadelphia Section of the In- 
stitute of Radio Engineers. 


The program tentatively planned for 
this Symposium will cover radiating 
systems, components, and measure- 
ments and propagation. There will 
also be a panel discussion on guided 
microwave transmission. For further 


information write S. M. King, Secre- 
tary, Steering Committee, The Insti- 
tute of Radio Engineers, 1 East 79th 
St., New York 21, N. Y. 
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A Special Plea to... 


e all manufacturers of industri 
instruments 


e all user instrument maintenany 
departments 


e all design and consulting eng, 
neering firms 





e all user instrument engines 
departments 1 


% 
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You either design, make, 5s 
buy, use or maintain industrial i 
ments and components. Therefore 
feel reasonably sure someone in 
organization is very much con 
with instrument specifications. 
we offer them an opportunity to 
their mind on the subject to an o 
ization which is drawing up stan 
on this subject. ze 
i 
It’s simple. Just check your August 
1955 ISA Journal beginning on Pag 
305. Read the proposed specification 
and fill in the form on page 325 a 
write to Glen G. Gallagher. 

E 

The response to the three Instrumeti! 
Specifications presented in the August 
issue of the ISA Journal was very dé 
appointing. To date the commitie 
has received only fifteen (15) que 
tionnaires in reply. While greatly » 
preciating the replies received, th) 
committee feels that fifteen is my 
enough to represent a good cross set) 
tion of the industry. 


We would like to point out that thes 
forms are being proposed as an ISA 
Standard Recommended Practice, tok 
adopted by the industry as a whol 
Here is your chance to vote “yes” 
“no”, to make comments, and to malt 
the forms including your own partict 
lar needs. In hopes of getting mon 
replies the committee has moved i 
closing date to February 1. If y@ 
have hesitated before because the clit 
ing date was passed, you now hat 
another chance. If enough replies # 
not received through the Journal, ® 
committee intends to send out questi 
naires to a sampling of the indusif 
so you may lose your chance to sped 
your piece. 















USE A CLASSIFIED AD 


To find a position, to hire, to) 
sell or buy used equipment, 
the little Classified Ads will do) 
a big job for you. Reach mort) 
than 9,000 readers at a mini-) 
mum low-cost of $3 for 4 
three-line insertion. See ~~ 
on page 35A. | 
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Wilmington Section Announces Plans for ‘Control Systems 


Engineering--Electronic Controls in Industry’ Symposium 


WILMINGTON SECTION committee making arrangements for a one-day Symposium 
April 25 are (left to right): Jack Johnston, Jr., Keith McGowan, William Schmick, Page 


Buckley, Carl Lenk, Claude Loflin, Robert Osborn. 
Mr. Lenk is Chairman of the Committee. 


absent. 


“Control Systems Engineering — 
Electronic Controls in Industry” is 
the theme of a one-day Symposium 
being sponsored by the Wilmington 
Section at the Hotel du Pont, Wilming- 
ton, Del., April 25. 


The subject of automatic control, 
using electronic equipment, will be 
thoroughly examined from the view- 
points of principal speakers. H. C. 
Dawson, of Evershed and Vignoles 
Ltd. Canada, will describe applica- 
tions of electronic units which have 
been in operation for sufficient time 
to allow a factual evaluation of their 
performance. Then he will discuss 
maintenance experience and some lim- 
itations which affect equipment use. 
Mr. Dawson will also cover new de- 
velopments and outline potential utili- 
zation of electronic systems. 


C. M. Albright, of du Pont’s De- 
velopment Engineering Division, will 
explain requirements which must be 
met by typical measuring systems if 
they are to be used in the electronic 
control loop. He will then report on 
potentialities and limitations of this 


— in operation of any control 
oop. 


Jack Baring, of Minneapolis-Honey- 
well Regulator Co., will describe fea- 
tures of final control elements, and 
reveal in some detail new ideas for 
actuation. Performance characteris- 
ties of all electric, electro-pneumatic 


and electro-hydraulic units will be 
described. 


Pre Maltby, of Fielden Instrument 
vision, Robertshaw-Fulton Co., will 
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John Charsha and H. G. Shulby were 


point out the importance of compliance 
with code requirements wherever elec- 
tronic instrumentation is used. Mr. 
Maltby is Chairman of the ISA Recom- 
mended Practices Committee responsi- 
ble for interpretation of electrical code 
requirements. 


Highlight of the afternoon will be a 
talk by Gordon Volkenant, titled, “Mr. 
Electron, Automation’s Greatest Mas- 
ter Minder.” He will explain the op- 
eration of complex electronic appa- 
ratus currently in use or under de- 
velopment. 


A full treatment of the electronic 
instrumentation subject is  pro- 
grammed and arrangements are being 
made to accommodate a large turnout. 
For more information write W. G. 
Schmick, Minneapolis-Honeywell Reg- 
ulator Co., 838 Union St., Wilmington, 
Del.— J. Johnston, Jr. 





NEW OFFICERS of the Memphis Section 
at the Section’s charter presentation night 


recently are (left to right): Richard R. 
Gardner, Treasurer; N. R. Mefford, Presi- 
dent; National President Robert T. Sheen; 
J. E. Butler, Vice President; and Robert 
Paxson, Secretary. Mr. Sheen presented 
the charter. 





SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 


National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 


glossy photos of “‘action”’ news 
are desired with identifications. 


New York Section Schedules 


Annual Midwinter Conference 


The New York Section has sched- 
uled February 9 for its annual Mid- 
winter Conference to be held at the 
Hotel Statler, New York City. This 
year’s Conference is entitled “Instru- 
mentation and Control of Industrial 
Nuclear Processes.” 


The Conference will include eight 
technical sessions and concludes with 
a banquet in the 
evening. Rear 
Admiral Earle W. 
Mills, USN (Ret.) 
will address the 
dinner guests. His 
subject will be 
“Some Reflections 
on Technical 
Progress in the 
Past Decades.” Admiral Mills is 
President and Chief Executive Officer 
of the Foster Wheeler Corp. He was 
Chief Engineer of the Navy until re- 
tirement in 1949. 





Admiral Mills 


Titles of papers and speakers sched- 
uled are: 

“General Reactor Theory,” J. M. Stein, 
Nuclear Power Division, Combustion En- 
gineering. 

“Reactor Control and Instrumentation,” 
Robert Detterman, Foster Wheeler Corp. 

“Instrumentation Requirements for the 
Radioactivity Laboratory,”’ Philip Shevick, 
Nuclear Instrument and Chemical Corp. 

“Protective Instrumentation,” Dr. Ni- 
cholas Anton, Anton Electronic Labora- 
tory, Inc. 

“Instrumenting the Atomic Power 
Plant,” Dr. S. F. Malaker, Nuclear Prod- 
ucts, Daystrom Instruments, Inc. 

“Nuclear Instrumentation in Industry,” 
Dr. Ernest H. Wakefield, Radiation 
Counter Laboratories, Inc. 

“Instrumentation for Personnel Pro- 
tection,” Dr. P. Cowan, Brookhaven 
Laboratory. 

“Future Developments and Require- 
ments,” H. F. Lewis, Minneapolis-Honey- 


well Reg. Co. 

For further information contact Gen- 
eral Chairman H. H. Johnson, Con- 
solidated Edison Co., 4 Irving Place, 
New York 3, N. Y. 


Twin City Section Plans 


Instrument Conference 


The Twin City Section will hold an 
Instrument Conference at the Curtis 
Hotel, Minneapolis, January 27. Speak- 
ers will include Dr. N. A. Ceaglski, 
University of Minnesota; National 
President Robert T. Sheen; R. March- 
ant, Minnesota Mining & Manufactur- 
ing Co., and T. Gluck, Panellit Co. 

Paul Bowman of Whirlpool-Seeger 
Co. will lead a panel group on “Pneu- 
matic vs Electric Control.” Panel 
speakers will be Julian Stenjem, John 
R. Reide, Delbert Olson and Don 
Killiany.—R. J. Bierman 




















Ko Sei 


DEMONSTRATION SET UP used for projecting flame shadowgraphs on closed circuit 


TV is explained to members of the Cincinnati Section by John Siganowich of the Flow 


Visualization Laboratory. 


e The Cumberland Section had Peter 
J. Slavish, District Chairman of the 
Membership and Sections Committee, 
as guest speaker at a recent meeting. 
He gave a short history on develop- 
ment and present status of printed 
circuit. 


e National President Robert T. Sheen 
was guest speaker at the Savannah 
River Section recently. He spoke on 
future aims of the ISA and also gave 
a slide talk on a recent trip to Japan. 


e P. A. Christopherson spoke on 
“Automation at General Mills” at the 
November 29 meeting of the Twin 
City Section. The Section will hold a 
one-day Symposium at the Curtis 
Hotel in Minneapolis, January 27. 


e Officers of the newly-chartered 
Mojave Desert Section are: B. E. Old- 
field, President; Jack M. Tuttle, Vice 
President and Charles L. Shumate, 
Secretary. 


e The Charleston Section staged a 
maintenance clinic for instrument re- 
pair men at its November meeting. 
George E. Lindeman, assistant chief 
engineer of Republic Flow Meter Co., 
was speaker. 


e Frequency response techniques was 
the theme of a talk by Lowell Zabel, 
of the Instrument-Automation Sec- 
tion, Kimberly-Clark Corp., at the Fox 
River Valley Section. He discussed 
the techniques and their application 
to paper mill instrumentation. 


e Demonstration of a pneumatic 
process analog was the focal point of 
the January 10 meeting of the New 
Jersey Section. Harry Moore and 
Leonard Hollander of the Esso Re- 
search and Engineering Co. demon- 
strated the device. 
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Occasion was a tour by the Cincinnati Section of General 
Electric’s Air-Gas-Turbine Development Dept. 


-A. H. Phelps, Jr. 


e “Floatless Liquid Level Controls” 
was subject of a talk by Woodward 
Warrick, of the Charles F. Warrick 
Co. at the December 12 meeting of 
the Wayne County Section. 


e Frank H. Bridgers, a member of 
the consulting engineer firm of Bridg- 
ers and Paxton, spoke on “Instrument 
Control for the Heat Pump in the 
Simms Building” at the November 
gathering of the Albuquerque Sec- 
tion. 


e Captain R. V. Richards, of the 
Georgia Highway Patrol, spoke on in- 
strumentation as applied to highway 
safety on November 28 at the Atlanta 
Section. 


e Sixty members of the Wilmington 
Section attended the November meet- 
ing and heard a talk on “Thermome- 
tric Methods for Gas Analysis” pre- 
sented by R. H. Cherry of Leeds & 
Northrup. 


e F. W. Kirk, of T. I. Equipment, 
Inc., was speaker at the November 
meeting of the Cleveland Section. The 
meeting was part of a_ successful 
effort to establish an ISA Section at 
Astabula, Ohio. 


e The North Texas Section has an- 
nounced its meeting place as Amon 
Carter Field, between Dallas and Fort 
Worth, the second Tuesday of each 
month. 


e An innovation at the November 22 
meeting of the Wilmington Section 
was a new equipment exhibit. Vari- 
ous types of electronic pneumatic 
transducers were exhibited. 


e “An Engineering Wonderland” was 
the topic of a discussion by W. J. 
Regar, of the General Electric Co., 
at the Presque Isle Section. 





: 
‘Man’s Evolution With Tools’ 
At Muscle Shoals Section 





MANAGING DIRECTOR of the Wik 
Foundation, C. G. Shelly, delivers a jg’ 
ture at the ‘‘Civilization Through Took! 
exhibit. 


Prehistoric bone tools, along withg 
assembly of tools from the stone, gy 
per, bronze and iron ages, and mod& 
of the first machine tools, were lar 
of a traveling exhibit, “Civilizatig’ 
Through Tools,” shown at the Nove 
ber meeting of the Muscle Shoals § 
tion. i 


This exhibit is the first attempt) 
show how man’s survival, developma 
and material welfare are depende 
on tools. Typical of the items int 
exhibit were fossilized bone tools ow 
1,000,000 years old, time-worn stom 
age tools and Colonial muskets. 


Prepared by the Wilkie Foundatig 
in cooperation with museums and w 
versities throughout the world, thea 
hibit was presented by The DoAll & 
Des Plaines, Ill., manufacturers ¢ 
modern tools.—F. W. Potter. 


e Members of the Atlanta Sectia) 
toured the Lockheed Aircraft plat) 
Marietta, Ga., in lieu of a regula) 
meeting. 2 


e David M. Boyd, of Universal 0} 
Products Co. was speaker at the 
vember 2 meeting of the Must 
Shoals Section. : 


x 









e Because of his company’s mo 
Detroit, Whitney Miller resigned: 
President of the Louisville 
R. C. Thomas, Vice President, is 
ing in Mr. Miller’s capacity. 


e Resume of papers presented at 
Los Angeles Conference and E 
was subject for the January 9 m 
of the Chicago Section at the Pa 
plant. 


e Richard N. Pond, national Ve 
President, spoke on “Pneumatic § 
Control” at a recent meeting of 
Houston Section. 









e New officers of the Detroit 
are: P. E. Hill, President; J. ©. 

vine, Vice President; R. Marineb 
Secretary and R. F. Knudsen. 
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_ C. Anderson, Industrial Rayon Corp. 
Robert J. Beers, Electro Metallurgical Co. 
Marvin H. Clark, The Cleveland Electric Il- 

inating Co. 
tab. Commina, Electro Metallurgical Co. 
John L. Donatone, Arcaer Daniels Midland 


cuert E. Erkkila, Industria] Rayon Corp. 

John Fitzgerald, General Tire & Rubber Co. 

Donald W. Frink, Industrial Rayon Corp. 

§. F. Eich, Lynde Air Products 

Edward L. Gardner, General Tire & Chemical 
Div. ’ : 

George H. Guscott, Jr., Installation Engi- 
neering Service Co. 

Norman C. Graham, Electro Metallurgical 


Co. 
John H. Hawkins, General Tire & Rubber 


Co. 
William A. Heidrich, Jr., Archer Daniels 
Midland Co. 
Billie Nagy, Electromet 
John Oris, Jr., Industrial Rayon Corp. 
Robert W. Ryder, Electro Metallurgical Co. 
Peter Schmidt, Industrial Rayon Corp. 
Robert A. Stewart, Industrial Rayon Corp. 
Richard Szakaly, Electro Metallurgical Co. 
John T. Tirpak, Industrial Rayon Corp. 
Robert H. Udell, Electro Metallurgical Co. 


BALTIMORE 
Cyril M. Skala, Jr., Baltimore Gas & Elec- 
trie Co. 


BOSTON 
Lloyd R. Allen, Cambridge Applied Research 


Inc. 

Charles E. Latham Brown, Cambridge Ap- 
plied Research Inc. 

Robert Bernard Cavanagh, Jr., General Elec- 


trie Co. 
John N. Cullen, Fischer & Porter Co. 
Henry J. Mika, Merrimac Paper Co. 
Dudley H. Woodard, Cambridge Applied Re- 
search Inc. 


CHARLESTON 
Richard Gerald Repaire, Mine Safety Appli- 
ance Co. 





Persoual 


The most interesting thing to 


Brooks Rotameter Co., Lansdale, 
Pa., has announced the appointment 
of Seymour Blechman as Executive 
Vice President. 
Mr. Blechman 
is a member of 
the Wilmington 
Section and has 
over 15 years 
experience in 
the field of flow 
measurement 
and control. In 
his new post he 
will be responsi- 
re ble for coordi- 

' nation and 
Seymour Blechman guidance of 
product improvement and expansion 
programs, 





-— & *& 


Appointment of Thomas G. Watkins 
a special representative who will 
Work out of the New York office of the 
parent company, General Precision 

Tp. Was announced. Mr. Watkins is 
4 member of the New York Section. 
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CHICAGO 
David B. Digel, Askania Regulator Co. 
Werner A. Gieseke, The Autotron Co. 
— Scadron, Aero Research Instrument 
Co. Ine. 


CINCINNATI 

Philip E. Merrill, Nationa] Lead Co. of Ohio 
CLEVELAND 

Arnold W. Burger, Arnold W. Burger 

Howard J. Collura, Illes Power Control 

J. R. Gilson, Standard Oil 

Richard C. Dillon, Standard Oil 

Allen S. Powell, Case Institute of Technolo- 


gy 
John C. Scott, Jr., Leeds & Northrup Co. 
CUMBERLAND 
John P. Fram, Celanese Corp. 
EASTERN NEW YORK 
Robert C. Anderson, Anderson Instrument 
Co., Ine. 
George M. Blair, Genera! Electric Co. 
Robert E. Faulknor, Anderson Instrument 
Co., Ine. 
R. E. Robertson, Genera! Electric Co. 
FOX RIVER VALLEY 
James J. Akey, Consolidated Water Power 
& Paper Co. 
Robert F. Christensen, Neenah Paper Co. 
John P. Hoffman, Leeds & Northrup Co. 


HOUSTON 
M. B. Hoefle, Dow Chemica! Co. 
LAKE CHARLES 
Amos C. Burkett, Cities Service Refining 
Corp. 
LOS ANGELES 
Russell H. Baldwin, Hughes Aircraft Co. 
Thomas L. Davia, Barton Instrument Corp. 
Warren Clayton Doty, Hughes Aircraft Co. 
Reginald English, Helipot Corp. 
Thomas A. Guerin, The Perkin Elmer Corp. 
William H. Johnston, Jr., C. F. Braun Co. 
George Kuta, Consolidated Electrodynamics 
Corp. 
Winston C. Loe, Perkin Elmer Corp. 
William J. Rihn, Wiancko Engineering Co. 
George Roberts, Southwestern Engineering 
Co. 


Notes 


most people — is other people 


Appointment of Donald C. Duncan, 
a member of the Los Angeles Section, 
as general manager of the Berkeley 
Division of 
Beckman  In- 
struments, Inc., 
has been an- 
nounced by Dr. 
Arnold O. Beck- 
man, Corpora- 
tion President. 
Mr. Duncan will 
continue to 
serve as general 
manager of 
Beckman’s_ He- 
lipot and Arga 
Divisions in 
South Pasadena, Calif. 

x * * 


Donald C. Duncan 


John C. Koch, Vice President in 
Charge of Marketing, Conofiow Corp., 
has announced appointment of Ernest 
L. Graves, a member of the Tulsa Sec- 
tion, as sales representative for Cono 
Controls. 


SABINE-NECGHES (ORANGE TEXAS) 








MOJAVE DESERT 
Fay H. Barr, Rocket Engine Test Lab. 
Charles C. Venard, Lockheed Aircraft Corp. 
Otto F. Vogel, Jr., Electronic Engineering 
Co. 


NEW JERSEY 

George I. Chinn, Kieley & Mueller Inc. 

George F. Hageman, Weston Electrical In- 
strument Corp. 

Anthony Vincent, Ianetti, Helipot Corp. 

Robert E. Rush, Thermo Electric Co. 

Frank Earl Simpson, Lawrence E. Roher 

George C. Chils, Coastal Engineering Corp. 

J. Marion Matherne, Minneapolis-Honeywell 
Reg. Co. 


NEW ORLEANS 
Casmir J. Mitchell, Coastal Engineering Corp. 
Dudley K. Settoon, Jr., American Can Co. 


NEW YORK 
George N. Deibert, Grumman Aircraft En- 
gineering Corp. 
Richard S. Ferguson, Fireye Sales Corp. 
Rocco M. Mancini, Bechtel Associates 


NIAGARA FRONTIER 
Richard N. Bullock, Burlingame Assoc. 
Stanley J. Kanowski, Semet Solvay Coke Co. 
Benjamin Squires, Socony Mobil Oil Co. 
Roger Sullivan, Becco Chemical Div. 


NORTHERN CALIFORNIA 

Thomas J. Campbell, Bechtel Corp. 

C. I. Glassbrook, Stanford Research Institute 

Harold J. Glenn, Bechtel Corp. 

William H. Haney, Bechtel Corp. 

Lee H. Holthausen, General Electric Co. 

Robert J. McFerrin, Kaiser Aluminum & 
Chemical Corp. 

Peter C. Renzo, Sier Bath Gear & Pump Co. 
Inc. 

John R. Segsser, Geo. R. Friederich & Co. 

Glenn J. Taylor, Masonite Corp. 

C. Van Rensselaer, Hewlett-Packard Co. 


NORTH TEXAS 
Norman W. Stone, Jr., Lone Star Gas Co. 
G. T. Litton, Chance Vought Aircraft Inc. 


(To be Continued in February) 


Vincent V. Tivy, a member of the 
Boston Section, has been appointed 
chief 


application engineer of The 
Foxboro Com- 
pany, Foxboro, 
Mass. In_ his 
new position he 
will be respon- 
sible for coordi- 
nating sales en- 
gineering with 
product develop- 
ment and pro- 
duction engi- 
neering  activi- 
ties. Mr. Tivy 
3 was former- 
Vincent V. Tivy ly manager of 
Foxboro’s refinery instrument sales. 
He will also serve on the firm’s engi- 
neering executive and sales product 
committees. 





John M. Englisby, a member of the 
New York Section, has been appointed 
by Raytheon Mfg. Co. as assistant 
district sales and service manager for 
its New York district. Mr. Englisby 
was formerly sales manager for the 
Fireye Division, Electronics Corp. of 
America. 
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Section Secretaries are urged to check this directory for accuracy. 


Maat 


If meeting 


place is not given, or meeting data is incomplete, please advise the Journal. 


AKRON 
Pres. L. Riggs, Columbia Southern Chem. Co., 
Barberton, Ohio 
no: Vv. J. Horning, 444 Catawba St., 

io 


Akron, 


Meeting: Second Tuesday, 8 P.M., Women's 
Club of Akron 
Alpuocumeve 

Pres. C. Cunningham, !909 Dakota N.E., 


th N. M. 

Secy. G. R. Elliot, 1118 Wilmoore Dr. S. E., 
Albuquerque, N. M. 

Meeting: Second Thursday, La Cana Rm., Coro- 
nado Club, Sandia Base 


ARK-LA- Har: (SHREVEPORT) 
Pres. H. F. McGowen, Jr., 241 Roma Dr., Shreve- 
port, La. 
peer Frank W. Horton, 129 Carroll, Shreveport, 


a. 
Meeting: First Friday, 8 P.M. 


ARUBA 

Pres. George onal, Se, 

486, Aruba, N.W.|. 

Secy. Marchant A. Davidson, P.O. Box 452, c/o 
Lago Oil & Transport Co., Ltd. Aruba, N.W.1I. 

| hae First Tuesday, 7:30 P.M., Engineers 
u 


ASTABULA 
Pres. E. Gardner, General Tire & Rubber Co. 
Secy. G. Guscott, R.F.D. |, Rock Creek, Ohio. 


ATLANTA 
Pres. Jack Barker, 30! Bona Allen Building, 


Atlanta, Georgia 
Secy. Roy W. Freeman, 27 Clarendon Ave.., 
Avondale Estates, Ga. 
Meeting: Fourth Monday, Dinner 6:30 P.M. ODK 
Barquet Hall, Georgia Tech. 
BALTIMORE 
Pres. H. Kirk Fallin, 925 Belvedere Ave., Balti- 


more, 
dP > B. Greer, 63! East 34th St., 


|B wd Second Friday, 8:30 P.M.., 
Club 


BATON gorse 
Pres. W. E. Green, 560 Glenmore Ave., Baton 


Lago Colony, Box 


Baltimore 


Engineers 


Rouge, La. 
Secy. H. E Sanders, 2325 Jefferson Ave., Baton 
Rouge, 
Meetina: First Monday, 7:00 P.M. 
a Nb ta 


res. G. D. Mitchell, 162! 34th St., West Bir- 
mingharn 8, Ala. 
Secy. W. E. Byram, 308 Woodward Rd., Birming- 


ham, Ala. 
Meeting: Fourth Tuesday, 7:30 P.M.. Southern 
Research Institute, 917 So. 20th St. 


BLUE RIDGE (RADFORD, VA.) 
Pres. Palmer Hughes, |4 Ridge Rd., Radford, Va. 
ae John C. Talton, Hercules Powder Co., Rad 


Bs Last Friday, Recreation Hall, Radford 
Arsenal, Radford, Va. 


BOSTON 

Pres. G. W. Soot. an. Elec. Co., 40 Federal 
St.. West Lynn, 

Secy. Robert F F Kelsey, Room 832, 80 Boylston 
St., Boston 16, Mass 

Meeting: First Mandev. 99 Club, 99 State St., 
Boston 


CAROLINA PIEDMONT (CHARLOTTE, N. C.) 
Pres, oa L. Diehl, 809 Carolona Ave., Harts- 


ville, 
1017 Liberty Life 


Secy. Malcolm D. Duncan, 
Bidg., Charlotte, N. C. 
Meeting: Second Friday, Coach House Restaurant 
CENTRAL ILLINOIS (PEORIA, ILL.) 
Pres. E. B. Bensing, 1710 North St., Peoria, III. 
Secy. 6. ot Holliday, 105 Hatterman Ave., Bar- 
tonville, Ill. 
Meeting a to be announced. First Wednes- 
aan P.M. 


CENTRAL KEYSTONE 
— LANCASTER & HARRISBURG) 

R. W. Sanford, Bethlehem Stee! Corp., 
Secian, Pa. 

E.H. Myers, 720 ey Ave., York, Pa. 
eaten: Fourth Tuesday, 8 P.M., York, Lancas- 
ter & Harrisburq alternately. 

CENTRAL NEW YORK (SYRACUSE) 
+ Harvey R. Davis, Bowman Rd., 


Secy. James Shepard, RD |. Fa 
Meeting: First Monday, 8 P.M., 


Syracuse, 


ville, N. by 
inner 6: 00 P.M 
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CENTRAL OHIO VALLEY (PADEN CITY, W. VA.) 
wee Hoyt C. Clark, 125 Pollock St., Paden City, 


ed J. Norman Earle, P.O. Box !63, Pine Grove 


Aa SE First Tuesday, Dinner, 7:30 P.M., Hi- 
way Grill, Rt. No. 2 


CHARLESTON 
Pres. Richard Moses, 7/0 Churchill Dr., Charles- 
ton, W. Va. 
Secy. A. L. Throckmorton, 30/0 Ridgeview Dr.. 
So. Charleston, W. Va. 
Meeting: First Monday, Humphreys Pine Room, 
_ Ly a Ave., Dinner, 6:30 P.M.. Bus. mtq. 
8: .M. 


CHATTANOOGA 
Pres. P. H. Merriman, 518 Young Ave., Chat- 
tanooga, Tenn. 
Secy. W. L. Stephens, Tyner Rd., Rt. 2, Chat- 
tanooga, Tenn. 
CHICAGO 
Pres. A. Wimpenny, Sr., W. 65th St., 
Ith. 
Secy. F. E. Ertsman, Rm. 1420 Fisher Bldg., 343 
S. Dearborn St., Chicago 4, Wl. 
Meeting: First Monday, 8:00 P.M., Builders Club, 
A N. La Salle St. Chicago, Ill. Dinner 6:30 


Chicago, 


Crenes 
Pres. William Kalbach, 6924 Madisonville, Marie- 
mont, Ohio 
soe F. T. Edmonson, 45! Strafer, Cincinnati, 

io 

Meeting: First Monday, 8 P.M., Dinner, 6:30 
P.M. Engineers Soc. of Cincinnati, Woodburn 
& McMillan 

CLEVELAND . 
Pres. Francis Ely, Industrial Rayon Corp., Paines- 
ville, Ohio 
Secy. O. G. Hudson, Jr., Clark Goodman Sup- 
ply, Cleveland, Ohio : 
anne Second Wednesday, 8 P.M., Dinner 
6: 

COLUMBUS 
Pres. E. M. Chandler, 1628 Rhoda Ave., Colum- 
bus, Ohio 
zecy- C. B. Tibbits, 8! E. State St., 


2) 
Meeting: Third Thursday, 8:00 P.M. Battelle Audi- 
torium 

CUMBERLAND 
Pres. Victor N. Ricker, Jr., 
Co., Roaring Spring 


Columbus, 


D. M. Bare Paper 


Pa. 
socy. cree Bapst, 225 Cecelia St., Cumber- 
an 
Meeting: Fourth Wednesday, 8:00 P.M., Dinner 


6:30 P.M., Ali Ghan Shrine Country Club, Balti- 
more Pike 


DENVER 
Pres. Lloyd ©. Timblin, Jr., 355 Martin Dr., 
Boulder, Colo. 
Secy. Wendlin J. Wolf, 690 So. Corona St., 
Denver, Colo. 
Meeting: University Hall, Univ. of Denver, no 
regularly scheduled meeting 


DETROIT 
Pres. P. E. Hill, 1363! Hillman Rd., Detroit, Mich. 
Secy. R. Marinelli, Detroit Arsenal, U. S. Ord. 


orps. 
Meeting: Third Tuesday, University of Detroit 


sag oa NEW YORK 
he . Robinson, 1028 Pau! Ave.., 


4 
Secy. P. E. Diehl, 217 Lansing, So. Schenectady, 


Meeting: First Tuesday, 8:00 P.M., 
announced 


wa ag ag 

Pres. M. Stewart, 1157! 80th Ave.. Edmonton, Al- 
berta, ~- 

Secy. J. Buie, 7708, 104 St., Edmonton, Alberta, 
Canada 

Meeting: Time and place to be announced 


£OX RIVER VALLEY 
Pres. W. Beckett, Marinette Paper Co., Mari- 
nette, Wis. 
Secy. John Rudy, Box 434, Appleton, Wis. 
Meeting: First Tuesday, 7:30 P.M., Dinner 6:30 
P.M., various locations in state 


HOUSTON 
Pres. Porter Hart, The Dow Chemical Co., 
Houston 5, Texas 
Secy. Glen V. Dorflinger, 451! Kyle St.. Houston 
6, Texas 
Meeting: Last Monday, 8:00 P.M., Auditorium 
Library Bldg., U. of Houston 


Schenectady, 


place to be 





| 
| 
7 
| 
! 
| 
INDIANAPOLIS NC 
Pres. Leon Stewart, S000 W. 86th St., Indige | 
apolis, Ind. 
Secy. George Bockstahler, 34 S. Capito} Ave, . 
Indianapolis, Ind. | 
Meeting: First Tuesday, Dinner, 7:00 P.M, 
KALAMAZOO VALLEY (KALAMAZOO, MICH.) NC 
Pres. S. D. wane. 140 South Ave., ‘Level Park 
Battle Creek, ' 
Secy. D. E. liuthertord, 8845 Waruf Dr., Kalama. ‘ 
zoo, Mich. ( 
Meeting: Fourth Wednesday, Columbus Hotel I 
KANSAS CITY as 
Pres. Donald D. Baker, 5823 Mission Rd., Mig ‘ 
ecy. Milton J. D 516 E. 70th , 
ecy. on uncan, Te 
Kansas City, Mo. “= oF 
Meeting: Second Tuesday, 7:30 P.M.. Room 104 
Science Bldq., Univ. of Kansas City 
LAKE CHARLES (LAKE CHARLES, LA.) 1 
Pres. W. L. Willoughby, 3508 Louisiana St, Lae , 
eis La. r 
Secy. W. W. Crawford, 38/0 Vanderbilt St., Lake o¢ 
Charles, La. P 
Meeting: First Wednesday after last Monday, n 
Columbia Southern Recreation Hall 
LOS * ae ’ 
Pres. O. H. Wisegarver, 850 W. Ave. 37, lo n 
Angeles, Calif. OK 
Secy. Robert W. Fulwider, 5225 Wilshire Blvd 
tos Angeles 36, Calif. ¢ 
Meeting: Dinner meeting, second Wednesday, S 
various locations h 
iN 
LOUISVILLE F h 
Pres. Whitney Miller, !4!2 Bardstown Rd., Louip p 
ville 4, Ky. . 
Secy. James Whitehead, 604 West Main %& 
Louisville 2, Ky. ¢ 
Meeting: First Monday, 8:00 P.M., Seagram Ap S 
ditorium c 
MEMPHIS PAI 
Pres. Nathan R. Mefford, 4897 Gwynne Rd. p 
Memphis. Tenn $ 


Secy. Robert E. Paxton, 3808 Norriswood Ave. 
Memphis !!, Tenn. iV 
Meeting: Time and place to be announced li 


= 


MILWAUKEE " 
Pres. Monroe F. Boettcher, 3939 N. 17, Mi 5 
waukee 6 Wis P, 
oer Fred E. Hoffman, Rt. |, Hales Comes PER 
Mentie Fourth Monday, 8:00 P.M., ESM Bldg. ~ 
3113 Ww. Highland Blvd. 5 

MOJAVE DESERT . 


Pres. B. E. Oldfield, Box No. |, Edwards, Calit PHi 


Secy. Charles L. Shumate, 43! W. Ave. J-9, Lae P 
caster, Calif. p 
Meeting: Second Tuesday S 
p 

MONTREAL ‘ M 
Pres. Robert E. Bark, 65-50th Ave., Lachint é: 


Quebec, Canada 
Secy. J. R, White, P.O. Box 68, Sta. 8, Meni pin 


2, Que., Canada 4 p 

Meeting: Last Monday, 8:00 P.M., Mechanil by 

Institute Se 

b 

MUSCLE SHOALS M 


Pres. F. W. Potter, 65-50th St.., Tuscumbia, Als 7 
Secy. Christine Posey, 1020 Ridgeway DR poy 














Florence, Ala. Py 
Meeting: First Wednesday, 8:00 P.M., TVA Chert 

Enq. Blda. ‘ 
NEW JERSEY (NEWARK, N. J.) Ne M 
Pres. Gooree W. Gale, 136 Liberty St. ni 

York 6 f 
Secy. W. H. Shellenberger, 739 Harding % Pr 
Westfield, N. ; Se 
Meeting: First Tuesday, 8:00 P.M., Essex M 
Hotel, Newark, a = 
r 

new ORLEANS 
Pres. Vr H. Watkins, 1645 Duels St.. New OF . 
leans, La. 5 M 
sacv. J. C. Earnest, 107 Holly Dr., New Ric 
La. P, 
Meeting: Tulane University = 
NEW YORK Se 
pee. a, 3 Putpmee. Jr.. 1477 Prospect Ave M: 
Mea I, N.Y. ROC 
becy, ef 8. “Britt, '203 Lafayette Ave.. Westwoet je 
Meeting: Third Monday, 7:30 P.M., Mi Se 
House, 38th St. & Madison Ave, NYC ts 


ISA J 














NIAGARA FRONTIER (BUFFALO) SA 
Pres, Gaares ge J. Meyers, East River Ra.. Grand BINE-NECHES (ORANGE, TEXAS) r 
ani Pres. R. L. . OLED 
ang Neitioed C. Barber, 74 E. Hazeltine A —: , t. Paen, Box 701, Port Arthur, Texas Pp ¥ 
Kenmore, N. eas Neches, Texas esormeaux, 203 Pine St., Port Ohic D. F. withelm, 1824 Joffie St. T 
Meeting: Fourth Monday, 8:00 P.M., Dinner Meeting: Fourth Tuesda " , pale ve me , Toledo, 
0 Erie County Technical Institute, Buffa- County Court House, Wisaake Sane Orange Co., Toledo — Minneapolis-Honeywell Reg. 
Meeting: Thir 
NORTHERN CALIFORNIA, (OAK SAN epee: ee tease, ee r 
Pres. Robert lg temple D P wr co Bidg.. West Delaware Ave. tego” _ 
Martinez, esi 5 Se Jack Phillips, 8414 E| Paso, Lar \; TORONTO ie 
Secy. Claude B. Smith, 10/0 Scotts Lane, Wal- cory, Fred C. Thompson, 3035 i nese, Calif ; (LEASIDE, ONT.) 
nut Creek, ar an Diego 6, Calif. ‘ awrence Ave., Secy. John W. Huether, 31! South . 
Mosting: Firt Monday, 8:00 P.M. Meeting: Second Tuesday 9 ee Qaterie, Concedes” herland Dr 
re) ed eting: , : 
AGRTHERN INDIANA, (WHITING) SAVANNAH RIVER (NO. AUGUSTA. 5 Bovassessapssteginin nag 
Indiag Pres, James B. Lohr, 240 E. Ontario St., Chicago Mer O. S. Bradham, Jr., Box 244 r% ie way 2 Fcc ge TENN.) 
inois. ‘ *\. . : 7 n, ° -v reenwood 
ol A Secy. Virginia W. Zugbaum, 425 Connect ‘cut St Secy. H. S. Sanders, 109 South homa, Tenn. ee ee 
ve, t+ S th B 
Gary, Indiana. Poy Aiken, S. C. outh Boundry Ave., 2ecy. Ivan A. Windsor, 6!9 Land St 
M. Meeting: Second Tuesday, 7:30 P.M +4 Meeting: Second Wedne ' ville. Tenn. br , Se 
.M., Whiting A sday, 7:00 P.M., Nort Meeting: 
Community Center ugusta Amer. Legion Hall « North O any | ate Tuesday, 7:30 P.M., South 
(icky | NORTHEAST TENNESSEE (KIN sew ee mee: a" eae Tee 
vel Park = ote Ww. Rear hernes 3 "mae Hal pe — 
ingsport, Tenn m" pe all, 730 Falfourd . : 
Kalama 4 .& Abernathy, g/e Equipment Sales ore canada . rd St., Sarnia, On- > ome Taylor Instrument Co., 613 
rke i ol : ‘ \ 
Hotel Meeting: First Tuesday t., Kingsport, Tenn. forte, Canada stine, 891 Burr St., Sarnia, On- Secy. W. N. a, 839, Tul re) 
NORTH TEXAS (DALLAS) eeting: Fourth Monday, 8:00 P.M.. YM-YWCA ede 7:30 P.M., Rm. 201, hetreleuen oe 
BS Fe bor tori, Dallas, Texas SCIOTO VALLEY (WAVERLY, O | ! oh onteclbas gay 
’ r, Box it. Dallas. T a . OHIO Tw 
Terrace _iesing Tie and place to be sanounced es, Oe Lowman, |026 aie S Porte — ag k ’ 
Secy. R. F.. alae ee, am, nae ee 
Pres. A. H. F : yy. R. F, Marquart, 4 a aul 9, Minn. g Co., St. 
20m Ih, Temneaee ‘owler, 444 East Dr., Oak Ridge, a, . quart, 406 Linden Ave., Waverly, sony Roy Bierman, 62! East Hennepin A 
Secy. H. E. Cochran, | . seting: First Monday, Dinner, 6: inneapolis, Minn. vee 
Tease n, 13 Kingston Hts., Harriman, nmmnaee eee Meeting: 7:30 P.M., Dinner, 6:30 P.M 
St., Lale Moeney: Fe Wednesday, 8:00 P.M., Ridge Rec- SEATTLE WASHINGTON, D. C 
; a 
1, ie) OGLETHORPE (SAVANNAH, GA.) Pres. Albert W. Wakefield, 6833 47th N.E., Se treo. Deeted Slane, yecnt Sumes of 
seal a a 6 Overall, P. O. Box 1541, Savan- Secy. Clarence M. M eS Secy. Arnold W, ington, D. C. 
' Se . Murray, 5207 4st exler, 5804 Fourteenth $ 
Secy. Johnie A. Rahn, S = 5, Wash. st Ave. N.E. Washington II, D. C. t., Ne W., 
Mecting: Second doy rey Ga. ; ee _ Second Friday, 7:30 P.M., 2 Meeting: Third Monday, 8:00 P.M 
watt Room, Savannah Elec. & Powe. Reddy Kilo- Univ. of Washington -M., Faqgiey Elec. Power Co., 10th & E Sts.. N.\ retemet 
Tah ah Swer Co. Gavan. SOUTH TEXAS (CORPUS C ee se ee eee 
OKLAHOMA CITY p re 
e Ui Pres, HS. Kindler, 42 N.W. 27th, Oklah ag Ey Bg Cag lela “hres, om, 8 ae 
| ity, n, ahoma S Christi, Texas ne res. Wm, E. Harris ; 
dnesday, Secy. V. TF titiaee 2112 Freeme oo Homer C, Givens, P.O. Box 637, Falfurri dotte, Mich. ion, 649 Kings Hwy., Wyan- 
homa City, Okla. emont Dr., Okla- Meeting: First Th - yet Clyde Reber, 13644 Chestnut A 
Meeting: Second Wednesday 8:00 P Christi Eng. Club weeey 7:30 P.M., Corpus _ Mich. ve., Wyan- 
| toll coieiihe ead Clecivic Co y .M., Okla- Christi - Club, 2 S. Staples St., Corpus age = Sh gg Monday, Casadei's, 400 S. Fort 
PADUCAH ; ST. LO . it, ich. P ; r 
Aain S$ Pres. C. H. Yoho, Carbid re ba ge: 
‘ d Car ; Pr E 
cal Ce, PO. Bex 748 oe bon Chemi- es. Edward Monaco, 7 Pp ‘ 
' - 2! 504 Thel : res. Q. W. Brak age 
“a Mallon Thine Tees Calvert City, ky, ae G. Lee, 6935 R nega taps agg hres, renee. ee 
alae Aud. uesday, 7:45 P.M., Paducah Jr. tte. eset avenscroft Dr., St. Louis wichite a * Noble, Jr., 61!0 Oakwood Dr. 
: 
<i cigs ry rns, Bag Enq. Club of St. ee after first Monday rae nie or wickinn” 7:30 P.M.. Science 
. . Bo wi " . ic 
od Ave. of — L. Griffiths, 219 lot Bla Tones ae ag od WILMNSTON ita 
Hina + AMa- res. ex Kaiser, Tam | : P 
unced fee Sade Senne at Dinnes. 7:30 P.M.. Phii- ete. . ampa Electric Co., Tampa, = = R. Otto, 213 West Main St., Newark 
PENSACOLA illips, Texas St. Votes. Akg Wood, Florida Power Co eon W. Choate, 838 N. Union St.. Wilmi ' 
res. : on : ° nion >t ilm 
7, Secy, wile E. 43rd St., Milton, Fla Meeting: Time and place to be ann Meeting: Fourth Bs 
Comes Pensacola fie. H. Matthews, P.O. : Box 1507 ounced Penna. & Grant a, P.M. Hanna's 
‘ ! in 
a PERMIAN basin (ODESSA, TEXAS) ps 
| 7 _— Texas ke, Reef Fields Gas Corp., Vin- 
cy. LER 
Ta ne 
inner, meet 
hr PHILADELPHIA seneotn Hotel, Odessa eae . 
res. Jack K 
adept, Po Conoflow Corp., 2100 Arch St. Are You Wearing Yo 
! ur 
pha 26, P Ferman, 6627 N. Fairhill St., Philadel- 
Lachine, eeting: Thi d 
630 PM. ae te Cae te ek te Peet ISA La e| Bu 9 
Month piTTSBUREH 0 Arch St., Philadel: . 
Jechanicd Pres. Dr. Axel H, ISA members are ‘ 
burgh be Peterson, 4400 Fifth Ave., Pitts- tractive gold dg Raa > Society's at- 
2 esign i 
burgh 20, P Jacobs, 347 Mansfield Ave., Pitts- of the official ISA emblem; int id the shape 
‘bia, Ale eating: Renu Monday, Di enamel and approximatel : he with white 
way Dh PORTLAND Sit Club inner and Meeting Gold-filled button . . $2 Fae — 
h Pres. L. ton... . $5.00. +» $200, Gold-ploted bet 
VA Chet Comas'W ;. , amplon, Jr., 313 Whitney St., = on on oe , 
cy. R, ¥ Qe wee reese — 
a \ Wah, ‘Marts, S.W. Chaplin Rd., Oswego, aint ee eEen eer Ea 
$t., eetin NSTRU ae 
announced Third Friday, 8:00 P.M., place to be Please oad an io Siliow OF AMERICA, 1319 Allegh 
ding & PRESOUE ite Payment f ys Rf Ge i yay © Pe ~ ~cppertaln 
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Nestwoot CHESTER NY Tuesday 8th St., Richmond, Va. Bh de a 
ero eae 
Cala (OE ORES 
: e ES SR ene 
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NEW YORK 








ae a 
Sill 


Plans are now well under way for 
ISA’s 11th Annual Instrument-Auto- 
mation Conference and Exhibit to be 
held in New York’s ultra-modern Coli- 
seum, September 17-21. 


Even at this early date a large num- 
ber of exhibitors have indicated they 
will participate. These include pre- 
vious exhibitors, new ones and a large 
number from overseas. All the latest 
new products and services from a wide 
range of industries will be assembled 
in New York for ISA’s biggest Show. 


Research, development, maintenance, 
analysis, application, control and sys- 
tems engineering are only a few of 
the subjects to be covered at the tech- 
nical sessions and papers to be pre- 
sented in New York. 


Mr. Bristol and Mr. Gram have an- 
nounced that joint plans are being de- 
signed to assure success of the Show. 


The Coliseum, the largest exhibition 
building of its kind in the world, is 
scheduled to open late in April. The 
new building is a practical structure 
geared to the requirements of conven- 
tions and exhibitions. 


It contains 200,000 square feet of 
exhibition space divided among four 
levels. The vast 250 by 70 foot lobby 
can be utilized as a single foyer when 
the entire building is given over to 
one exhibition, such as the ISA event. 
The main exhibition hall on the second 
floor has an area of 82,517 square feet. 


Meeting rooms for use of exhibitors 
is located conveniently on the first and 
second exhibition levels as well as on 
mezzanines above the ground and sec- 
ond floors. 


Nine self-leveling maximum § size 
elevators, and seven reversible esca- 
lators provide transportation within 
the building. In addition to a cafe- 
teria which will seat 400, there are 
three food bars and one beverage bar 
on each floor. 


It is estimated that the Coliseum’s 
facilities for freight handling will re- 
duce the cost of setting up a show 
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CITY’S ULTRA-MODERN COLISEUM 


about 50 per cent. Street unloading 
with traffic tie-ups, lost time and extra 
work is eliminated. Trucks will drive 
onto the exhibition floor and unload at 
a display booth. 


Under floor mechanical services 
equip exhibitors with whatever facili- 
ties they might need. Water, gas, 
steam, electricity, telephone, air or 
vacuum and necessities for TV or 
radio broadcasts are within a few feet 
of the exhibitor in any hall. Outlets 
are arranged in under floor ducts and 


Allocations Committee Meets; 
Reviews Show Space Requests 


Hi Johnson, Dave Hostedler and Ed 
Baran, members of the Allocations 
Committee for the 1956 Show, met 
with Exhibit Manager Fred Tabery 
and Executive Director William Kush- 
nick in New York to review space re- 
quests by exhibitors and _ allocate 
choices. 

A point system of priority which 
had been recommended by the Ex- 
hibitors Advisory Committee was used 
for the first time in the allocations. 
Priorities of consideration for the 
same booth spaces were established by 
assigning point values to each exhibi- 
tor for years of participation and for 
the number of booths the exhibitor 
used. 

The three members of this Commit- 
tee, designated the Allocations Com- 
mittee, found the new point system 
very helpful. At the time of the meet- 
ing, December 12, approximately 50 
per cent of the rentable space had been 
sold. Ideal facilities at the Coliseum 
and the specially designed floor plan 
of booth locations provided a wide 
range of choices of advantageous lo- 
cations for exhibitors who filed space 
requests under the announced “first 
consideration” basis. 


Exhibitors who request space after 
this meeting will be assigned remain- 
ing space by the Exhibit Manager on 
the basis of “first come, first served.” 


Instrument-Automation Conference and 


Exhibit Will Be Biggest in History 
























































in panel boards or columns. § 
fixtures in the ceiling are availabk 
spot-lighting effects. 

Persons interested in  prege 
technical papers at the Show or 
ticipating in any of the other act 
should contact William H. Kus 
Executive Director, ISA, 1319 | 
gheny Ave., Pittsburgh 33, Pa. 
formation concerning the Show 6 
reservations write Fred J. T 
Exhibit Manager, 250 W. 57th St, 
York, N. Y. 


New York Show Co-Che 


Name Host Committee 

Joint Host Committee Co-Chaifi 
Hamilton R. Bristol, The Bristol 
and Carl W. Gram, Jr., Mason-N 
Reg. Co., are hard at work ¢i 
out organizational details to 
success of the llth Annual 
ment-Automation Conference afi 
hibit to be held in New York § 
ber 17-21. Mr. Bristol is from 
New York Section and Mr. 
represents the New Jersey Sectidl 

The Host Co-Chairmen have 
nounced appointments of the Co 
tee Chairmen and Vice Chairmél 
follows: 


Registration: Chairman—Joseph ¥ 
The Kellogg Co., 225 Broadway, 
York. Vice-Chairman Ralph H. 
Instrument Dept., Grumman Aircraft 
Pethpage, N. Y. 

Members Relations: Chairman — 
M. Shore, 2039 Fortune Rd., Glenside, 

President’s Reception: Chairman 
E. Cambrill, Moore Products Co., 
42nd St., New York 17, N. Y¥. 
Chairman—Mrs. M. W. Black, Round] 
Rd., Greenwich, Conn. 

Reception & Hospitality: Chai 
Chester S. Beard, Foster Engineer 
835 Lehigh Ave., Union, N. J. Vice 
man—Mrs. G. L. Stebbins, 66 Roem 
Rd., Hartsdale, N. Y. 

Transportation: Chairman — & 
ving, Taylor Instrument Co., 30 
feller Plaza, New York, N. Y¥ 
Chairmen—Frederick L. Crabbe, 
W. Black Co., 41 E. 42nd St., New 
Mrs. H. M. McCarthy, 2 Moun 
Rd., Clark, N. J. 

Banquet: Chairman — David He 
Foster Wheeler Co., 165 Broadway, 
York, N. Y. ; 

Ladies’ Activities: Mrs. J. B. 
Gouverneur St., Newark, N. J. 
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